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PREFACE TO THE FIFTH EDITION. 

'' I'HE A.UTOCAR'’' commenced to publish “ Hints and 
l ips ” as a regular weekly feature in 1902, and every week 
from then Ull noi& a page is devoted to items of a pracUcal 
fuiiute under this heading, Js the volume of. informatAon 
accmmdated, constant ' requests were made that Hints ami 
Tips” should be reproduced in hook form. This' was' done, 
and the book has become one of the most useful and most 
appreciated in the autoniobilisf s library, and enjoys a wide 
sale ail over the world. 

li has now passed through four editions, and the preseM 
{the fifth) is to all ’intents and purposes a new hook. A very 
large number of neio paragraphs have been added, and very 
many of the old ones have been expunged, though all of the 
older ones which were likely to prove of general use have hecfi 
'retained, ^ particularly those which might he of service to 
owners of cars some four or five years old. The present 
ediiio’n contains a greater number of pages of information 
than any of its predecessors, and is likely to prove even more 
useful. 

The classification of the paragraphs into the different 
sechons has been made as distinct as possible under the dr- 
cumsta-nces, but readers in doubt as to whether all the references 
to any particiilaf subject are exhausted in any one section 
should refer to the complete index, a free use of which will be 
ahivays found the quickest method, of consulting the book. 
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Piston Rings and iheir Fitting, 

W ScAivfing or lialWapping the joints of piston ' .rings Ikes 
iiex’cr been, i'oiiiid by ’steam engineers to pay for tlie iTOuble 
iiivolvecL as tlie leakage tlirougb. a narrow' slot is very slightC 
and checkeii only in a small, degree by scarfing alone.*' Fig.- i 
illiistrules an excellent design which, is-' better able .to lioid 
compression after lengthy service-. ■ 

Any a, rl vantage arising from boring rings; eccentrically . is.' . 
discounted b)' a deeper -amiular chamiei -in the piston and 
nneciual wear of the edges, due to.diminishing surface, and, • 



e Vv'bn ignore tJiis point. Wlieii a 
d p"“ebsrire nerds t(-) be very slight, 
' iht: g.is wliich passes inside. Even 
b edge- wise in tiic .groove, there 
'fiblon is changirig .stroke ---one 
Vi' hi Oil checks csca|)c. 
f marine engines are often worn 
lC innishing steam at nia.xirnnm 
Ik' ring and expanding it whli [indue 
ken to prevent tliis l)y restraining 
tar — a practice generally favonred 
r'C steam engines lea'kac'C^ is rnini- 


t.;vrries se\-cral paten I f 
The ‘“idsicet ha 
ri‘'crE'ed nuichi carcTt 
iiioaglit from steam en 
gineers. and it has Ion 


beta recognised by them TfS 

fhni me type of floating 
ling without frequent ' 

'isrd and radial adiost- 
luents can remain light ‘ 

under working condi- 
boris Also that excessive radi.al 
tiian amkage. and experience ha 
ejar.fsl cylinder bore is doubtful ev 
hi ihc Bierehanl seiwice, when a 
nu its town weighl in the cy 
sailejt-Hil}/ expanried. 

Xem . II stcn.iTi -tight pistons 
in inarme etigincs. tiiey should 
tool 1, its -■ Sltani which has esca 
atnl iutennfdi.de pbdons can sti 
pressure c)'lindcr, ‘hut the gas 
ol a motor is as the water in th 


01 inn null In ebon, 
ig is adjusted to 
considered to be 
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^ piston is greater rela- 

t'l' .: ^ P^st a laige one, hi ' inverse proportiori to 

tlie bC|iiaxes of tlieir diameters, '■ 



Slioiiki a 


motor ^c\:-linder be ■\vorn iDicquuUv. 




b.. gix-,,n pa-^ience. a new lease ot'Vfeinav 

to be in the cylinder while doing this 
but more difficult to use the hammer! 
it skillnlly done, a ring maybe stretched 

tx.). reduce i.Iie slot, and expanded to re- 
.store ^ the spring. Then a trial in the 
CAiiiidci and ri few artistic touches with, 
a„ hie complete a ready and cheap im- 
]')roverrieiit.^_ The value of the popular 
eincry-grinding process is questionalile 
It ^vears the edges of the rings and 
tne^ sides o.i_ the grooves,' especiaJlv 
vvlien done with a twisting motion, as 
ti'ie ring seldom turns with the 'piston. 

^ : _ When fitting a,' new ring into, an 
engine, tlic ends — or landings, tobe tech- 
riicaW-~-slioi.il(] Jae left so that the edges' 

()\-e,riap shghtly^ when the ring is in lh.e cv],uKler Then nnlu' 
a plug ol pllow pine an easy fit m the evlinder amVsc, nre 
one end ].ay the ring on this end with a sniairt-men -uTost 

T:' holding ti’. 
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ring tightly. 

lit Ik. v t*i mil.,,,... ii-tuuccttijig oi.r- mixed to 's -i-i'tG.-iv. 

mo-ee the ring to and I'ro in the cylinder while held square 


bmear the bore as even] v as nossnUp ivtVii 

hUi.j 'iorinilion and Inbricaling oil mixed ’ to 
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fs\ the plug. Generally, it will be found to bear hardest at 
each side of the slot. File such places carefiillv with a 6in 
smooth hie try m again, and continue. When the ring fits 
fairly well all round, the overlap of the ends should be absorbed *' 
li not hie them until the edges have about i mm. clearance 
when the ring m in the ■cylinder. 

.If the ends of the rings be hard butted against one another 
When, ui in the cylinder, they may be budded by expan™' 
hcjj, nnd make starting a two-man iob. 

_ bc.«re sprinr^ing tbe ring over tlxc jjiston it siiouid be 

iiiii. t.'.gc-.wj.,. cAi -ul'cn I- pi.tyi. OT Q rc.vove it 

jm 3 ui iolir oid, cuiKcicl tji.icics ,ijs( rled as 

i» ti.-i. 4, oeiwec!-, tlje ring and piston arc usetnl as guides’for ' 
liK: .oin'rr « lien being fitted into position. 



f-».. U%'.1. lig., ; .•„.d 5 arc lirawi, out o£ proporUou (oi- the sake of deamMs.) 

io hold a ring while the edge is filed Inv it nn o « * 

around, Ind file it on 

left awl riS'’ 

Msuple of old chain links outlier as ^ shown by 

iuiiiinnsed. !>*'eakage is thereby 


fining New Piston Rings. 


^ i.»u^ "IS, nnS are .t 

Uiin, fmc: grade, but not 

’'f '-i srii !i 5 g am dtp.jfit of liurlt'ol 

uud?iie<1 in the uinuies of tiw* ^ i ^ may have ac.'cu- 

h Mutapie .md o Ih 'i ' ' , tk’ 

■O. .„UI g,o.ne. (he ring should be turned 
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all roinid " itS' circoni.fe.reiice for the' gx-oove . into which, it is to 
fit. lliis, of course, can be done' without .springing it over the 
piston. ■ The ring should just fit '.easily,- but 'not' too much so. 
and on no account should one which is at- all tight in its groove 
be fitted in that condition. It should be laid fiat upon the piece 
of emery cloth and caref-ull}^ rubbed down until it fits the groove 
it is to'occiipy. It is advisable to fit each ring indivkl'iially, ' 
ill oi'der to ensure its not eventually finding a position in 
another groove. We next have to turn attention to fitting 
the ring into the cylinder itself. T.he ring should be poshed 
at least an inch .up the cylinder, and should be sp:rii!ig out- 
wards v¥ith. the .fingers. If the ring is not of correct dia.m.eter, 
but slightly larger than the cylinder, bore, this will be shown, at 
the ciiigular slot by the edges of the ring being - out of line. 
Now take the, fine file and carefulhf remove from . the 
slot a snia,.li quantity of metal, being particularly careiul 
to keep the edges of the slot parallel. Sufficient ■ metal, 
must be removed, little by little, until -the ends of the ling 
come into line the ring is now ready to place in its position 
upon the, piston. 

When fitting new rings, a slight space should ■ be left 
between the ends. of the, ring, otherwise, when the ring gets 
hot, the e.xpaiision may cause the ends to abut .and to Jam 
in the cylinder ; this jamming being sometimes sufficient to stop 
the engine. This defect is liable to puzzle the novice badly, 
as the moment 'the engine s'tops, the heat passes droiii the rings 
into the s.iirrounding metal, and 'the engine becomes quite free. 

/ Replacing' ihe^ Rings. 

Very great ' care is necessary in placing . the , 'ri..iigs 
^ in position upon the piston, as, owing to the ,na,ture 
of the metal, they are very liable to break, and this seems 
to be more the case with' new rings 'than with old.. ones. I't 
is probably accounted for by the fact that the heat, to ,w1iicli 
the latter have been s.ubjected while running -has tended .to 
make tlieni more springy. The bottom ring .should be placed 
in, position first, "and,, it .may be possible to ope'n tiiis 
sufficiently to .pass it over the - connecting rod.. If this 
IS not the case,' it must be passed over from the top of 
the piston, and by a little careful manoeuvring and taking it 
tio’wn over the two top grooves a little skewwise .it m.ay be 
dropped ,i.n. to the.. bottom groove without ''trouble. The middle, 
and lop rings may then be put into . position. , ' A wanii.n.g .note 
should 'be given that it wiH. be found more troublesome if. the 
lop ring is put in first, trus.ting to put 'in -the second and third 


B 


engines. (3 continued.) 


Hnc over it, than the method ''®J^fit\vould be difhcult 
apparent if one thinks at the same time pass 

^spring the ^op ^arr has often been 

anotlTcr ring over it. The i eventually to give it up, 

seen to attempt this me* , and satisfactory, 

as the other method is far more exp 

Replacing the Cylinder. cylinder, but before 

We are now ready rings must be placed at 

^ another, and care should be 

points equidistant from ■ « position, or else a loss ot 
l^crdsed that they eCv cylinder is slight y 

i,.oi'Upressit)a will ^ ^ cliiefly to 

hell-mouthed at its bottom cm 

larilitate the insertion o_ci — hands— 

H really "SdOTinto position, and the other 

one i-erson to drop the tymi evlinder. Single-handed, 

to close the rings m as ttey entei^^^^^ 

this is a piston’ rings, so that one is 

attended with a the slots in the rings are in their 

never really satisfied *at tl 1 ^g^^ively easy to put 

correct positions. .+ ^j<;ton a good many find 

difficulty when *e cyhnci . j„y barrels simultaneously, 
-dodge” the rings mto the precaution to 

The job is S«“tly simpl fied by y.ton is at its 

])lace the ^^anks i p and dowm 

highest be dropped straight over the pistons, 

the pc3ir of o^liBcieib cat. i ■ H .Tviided into the cylinder 

the rings of the upper be worried about, 

iiefore those of the low ‘ P , y monohloc castings of 
\STien it TtS sSrhes^ to work this 

tour cylinders on pf hands are required, and 

w.,v, »o that only L 'uWed into their cylinders 

t hat the two uppm pistons m^^^^ j 

uist ,iwi dit - cliimbc-r and all the connections made, 
\ u.u dean lubricating oil should be inserted in the 

3 ^uU that the <^c^^pression is \er> 

rf ihe Tini wLn new are in a rough condition on their face, 
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and tbat they do not attain tbeir. best form, iiiitii they have 
assiirned the gla,ss-like face' which 'rnay be noticed upon the 
inside of the cylinder and upon the ' greater portion of the o]«! 
rings. Tliis surface can on!}?' be obtained by, working for some 
time. It is advisable, too. when running dlie piston rings in 
to over-ill bricate the engine slightly, and to renew t,lie charge 
at frequent intervals. ; If the rings have been properly fitteil 
and the engine kept well lubricated,, man}* hundreds of miles 
perliaps running ' into several thousands— may be covered 
i.)eforc the engine ■ w’ill require a new set .of ' pnston rings. 

To Prevent Piston Rings ■Turning. 

Some makers , to prevent the piston rings turning 
^ ■ round in. tlicir grooves, drill a hole in the slot in tfie 
ring, and screw a small ]3eg into the base of the groove. Many 
existing i^istoiis can be treated in this manner. However, it 
is not a'hvays satisfactory to do- so. for there is not always 
siilficiciit Tuclal in tlie piston in which to screw t!ie pegs. 

lj)ss of CofHpression : Causes. 

^ One of the principal causes of the loss of coinpreE- 
^ si on is a ba„d seating of tlie inlet or the exhaust valve. 
Th,e latter gives more trouble, ' as a rule, than the fomier-, it 
having more Avork to do, and, moreover, has to Aritbstanxi 
the great lieat to whicli it is subjected by the outrusliing 
ex'liaust gases af: the end of each power stroke. It should be 
t.lie iiiAUiiiable rule to examine the valves -first. 

The signs of a worn A^alve are dark: patches or ipittiiig 
on the conical face of the vah^e or its seat. In many cases, it 
will be found tbat the A’-alve itself will be 'pitted and marked 
niiicli more than the sea,t ; the one being .good, and the, other 
,onil 3 rsliOAAing slight signs of imperfection should not be allowed 
to pass.- 

' Tlie ne-xt point ■ at Avhich compression is likely to be lost 
is the imperfect fitting of the piston and its rings in the cjdjrider. 
The ideal conditions for a piston working in a cylinder Avoiild 
be a -perfect fit betw’een the piston and the cylinder, but as 
the t|iiestion of heat has to be considered, it is not possible 
to attain tills ideal fit, for if the piston Avere too tight, the heat 
generated by its frictional contact would be -so intense as 
ailogetlier to prevent its working., .As, it is, the difference in 
rrieasiireiiienl between the piston and the cylinder walls does 
not amount a.pproximately to more than ■ onediimdredtli 
|)art of an inch. There is this difference to be provided for, 
liowever. and although to many of our readers the hundredth. 
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part of an inch may seem » ^the ^^losive ’gases 

Lcape of a very appreciable and is of vita! 

from the cylinder before^ the c a „ Qn„;ne such as that 
importance in the consmic i pl-iton, then, having 

employed in dritdng a motor veh cK 

of necessity to be smaller m dmmetti t .^^^ 

becomes necessan.^ to make a g " * _ xiiore rectangular 

piston rings. ' For this purpose three 

'grooves arc cut in the upper of ^ constructed 

of these grooves is ^ V ^ h ji itself a 

(being severed at one point) as ^ contact with the wails of • 
of snrirm which keeps it m constant contact witu ^ _ 

le 'cvliuder, and so forms the -f ^ent as to 
Unie,' these rings will "'ear to simh an is 

ponion of the ‘impressed charge^ lo^cs 

more liestrnctive, poitious n when once 

them, tluis tending to then t^p piston ring 

they begin to giw \vj> • It p^e. 

wliicu gives ^vay lirst, a» tbi- - ronmressed or exploded 

vc,li,,stte ,~mS«aWV|"^^ ll.Vrem.tamg o™ S» 

;,f"Sos.ion, s.;tl.»l itOo*. of 

Liccessivelv. tbe power diminishes veiy gradua^^ ai 1 
not ,mti! the rings are ready bad that on., tuiiif, to tl e. ^ 

\nofher trcuuent cvin-oe of loss of coinprcssiou is a at 

iee c 11 ! that i-! the tilug at the top of flu cyliiulei which 
mu''i be nnnuved iieforc' Ihe valve can be lifted oiit. Ihcsc 

.'a? simirk 

,, ... •!,, -iie l.'.ing 01 ti.e fvh"< <-!»■ 
ee'i no . ,i>-bon .iepu.-it or gnt has lodgeu P^yl ' 

!H - inv. . s.-oiic'. iv) the fating on the \alvi, ( ap uscl.. \c 
uiothoi- 'cmme, io-s of compression is at the sparKm,g P'wS^. 

‘ .nU h.-twecm the sparking plug and ns scat, ng on the 
; tvler bus tUruuuh the glands of tiic sparking plug .1se1. 
Ikj rriur, su. ii extenial c impression leaks, a sniali 
of f.il Tiwv be ssircad round the scatings by the aid ul an oilcan 
itdSu- engin.' be mnied, and there is a leak at any o. 
- Pi-cv. piin's, bubbles will be seen to arise m the oil. 
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. How fo Test CompressiofL- 

^ r The telling .of the' ■CGnipressioii is. a some wh at dilllciilt 
^ opera lion to obtain satisfactom^ results, as so maiiv 
elements enter into the' coiid.ition.3. 'These we will toiicii 
on alter describing 'how compression may be tested. The 
piston slionld be freed in the 'cylinder by injecting a small 
II an tit}" of petrol or paraffin. The starting ha..iid]e should 
i<c put into engagement, and ' should be . revolved nnlil 
resistance is lelt on one iip'ward stroke only. 'It is b}^ tln:^ 
amount o[ resistance which is felt on 'the 'starting handle that 
th(5 ainoinit of compression in' the '■e.ngioe .may be jndgyd. 
In order to ohnaiii a correct idea of the anio'niit of coinpr'cssiori 
lia:rre is in the C 3 d.ind'er, a slow steady* p'liH. sltoiild he given 
to tlic st.'irting liandle — not a .sharp, quick jerk, sneh as is 
nc^rcssary in the stci.rtiiig operation. .'In o.rder to free the vjlves 
iiiid t<i got tl’ie engine as .nearby a.s possible into its free working 
condilft)!!, two or three sharp revolutions by means of the 
start ing handle may be given to the engine, after which the 
compression stroke sfiould be felt, and then a long steady pull : 
on the liandle taken, from whicli to judge the arnouii't of 
compression. In tloing tliis, the opierator can steady' himself 
by placing tlie left liand on the front part of the dumb i.roii, 
while wiiii 11'ic right hand he grasps the starting handle. 
The arnouni of compression' in the cylinder is.jiidged by, the 
.lengtli of time occupied in overcoming the resistance. .Inci- 
dentally, 'the power of the operator is a factor .which also^ 
enters into one’s judgment. For a two. three,' or ,four”C 3 d.ii.ide.r 
e'ngine, it is .necessaiy that each cylinder should be tested 
iiidepeiideiitly. This is more easily done b'y inserting between 
tl'ie valve .lifter .a,i.id the valve stem o.ii the exbai.ist side two 
copper coins, which will give a sufficient lift to the valve, 
to prevent a'.ny resistance from -those cylinders which are not' 
being tested beyo'nd the normal frictional . , res-istance. By 
this means each cylinder may be tested separately. 

Corred Tesfing, 

o A iiioi’e satisfactory, method .of ascertaining the correct 
^ c(.h repression in the cyliiider' is to have an adapter 
imide lo fit into ihc sparking plug orilice, this atiachineiit 
carrying a sinnii pressure 'gauge .such as is used for tyre 
irPlalioii, the dial of which, is, marked up. to ,.ioo lbs. per square 
inch. 1,1 lis should be siifFiciently- high 'for miy engine. The; 
gauge itself slioiild be screwed, into' the adapter, so that the 
extra ainoont of compression space obtained by tlie use of t,]i€ 
device 113 ay be as little as possible. It .only now remains for 
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the gauge, to be screwed into the cyli.nder, and then for the 
operator to watch the higliest point to which the iiicie.x 
registers, in order to obtain the exact amount o,f cooipression 
of the paxticiiiar cylinder under test. This figure, of course, 
will not correctly indicate the am,oiiEt of compression wliicli 
wi,Il be present when the engine is actually working. In this 
case, it will be higher than that indicated. Incidentally, we 
may iiiention that suction may also be tested i.ii a siniilai’ 
manner by the fitting of a gauge, the dial of which is marked 
below z.ero, and not above as with the conipression indicator. 
No liard and fast line can be given as to the aiiioiiiit of com- 
pression whi,cli should be registered, for this varies with many 
engines according to' the speed at which they run, and the 
diameters of their flywheels to a certain extent. The average 
compression, however, ' is about 75 lbs. to the square inch. 
The most satisfactory and practica.1 way of :iin.di,rig out the 
condition of one’s engine is to test the compression when 
the engine is in good going order, and to make a record of 
tlie compression and suction (if tested), and to use these as 
standards of comparison wheii the engine is out of order and 
needs attention in. tiie manner already indicated. ]\Ieasi'ires 
must then be taken to restore the engine to its normal 
condition of working. 

Vahm and Vake Grm^^ 

Q The efficient and silent working. of an e,iigiiie is depeiideiil: 
^ to a great extent on the condition of its valves, and siich 
attention as these require consists in 
the adjustment of’ their tappets' and 
grinding in. 

With regard to the first, it ' is al waves 
arh’isribie to effect the adjustment when 
ih.c car comes in .from a run, for,. assuming 
that t'he engine is then in its warmest 
condition, it is obvious tliat no further 
expanfioii of the valves can take place, 
so that it is better to eftect the adjust- 
ment after a run than wlien the engine' 
is co»h Tiie tapj>cts should bexidjiisted 
so tliat only the slightest pjossibie-, shake 
i ai5 felt. 

if it is suspected that one . cylinder 
of four is very bad in regard to its com- 
pressifju, Ihis can be tested by turning, 
the engine over by hand with ' three, compression la- >s open 
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alternately. It may be found that the tappet of this cylinder 
i.<s either adjusted too high, so as to prevent the valve from 
seating, or possibly some grit may be in evidence between 

■tile fa,ce of tlie tappet and the foot of the valve stem. When 
V dive ^ tappets are fitted with fibre washers, these washers 
sometimes become recessed, and occasionally the valve' will 



Fig. 2. 

ia,il to drop into the recess, but catcli up on the side, a.nci so 
lie prexxtiited from, seating. . In such a. case the tappets siiould 
Lh-;* removed and fi,led off flush .with the fibre, or, better still, 
new fibre washers should be fitted. ■ 

\' alve ^ griiiciing is a somewhat laborious- process, but it 
is one Avliicli olteii improves .the running of. the engine, so 
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that it R'hoold: be made a; periodical performance. 1 Irtc are 
certoiii difficulties, clxiefl}'^ in regard to the rcrnox'ai of llie 
valve, which can to a great extent be overcome by ioMowing 
the hints given below. When removing a vahe spring, h is 
a great help to interpose between the head of the valx-e and 
the valve cap a block of wood, as shown in fig. t, whkk will 
prevent the vaJve being ' raised when the sjxring i.s lifted, [f 
now the valve spring and- cotter be rciised, the valve v'aiinoi 
rise. Moth Jiands are thus left free, and the process is grca.tly 
facilitated. 

There are a iiiiiiiber of tools on the 
market for compressing the va,lve springs, 
and it is well worth while to have one 
of Ihese in tlie garage. Before ;ictimlly 
j)in*c 1 iasing, it is well to see that (lie 
loo! in question will actuate the wih'c 
spring 111 the paxticnlar engine for which 
it is intended. All these devices appear 
to work, but wdien applied to some en- 
gines it is often found that for some 
reason, which, dihers with every engine, 
one tool will not work, whilst another 
type will. For those who are handy at 
making tools, that shown in fig. 2 can 
easily be made out of some metal strip. 

This i:ool lia,s the advantage that it 
presses down on the top of the valve, 
preventing it rising, an,d obviating the .necessity for the dis-' 
tance piece shown in fig. .1. This .tool will not Th , niaiiy 
engines, but is ■•one of the best where it can.' be used. 

After removing' the valve,, the cotter and spring sliouid 
be removed and cleaned. -A light, spring, sliouid tiien be found 
which is just sufficiently strong to keep the valve off its seat, 
as shown in fig. 3', a.n.d the tappet head should be slacked oft 
so tl lat there is no possibility of the valve stem bea.ring on 
the tappet. The tappet can be readjusted after grinding in 
the valve. 

hi tiie actual grinding '.in,, it is best to use a S|)ecia! |'a:c- 
paratioii for the purpose, ■altho'ugli , ord,in ary crricr}' iiowder 
wiii suffice. This s.hoiilcl be' '.mixed' w'ith thiii oil. or pa.rafiiri, 
rind applied to the valve, face. ■T'h'e simplest wr-iy is to n.ib a 
Jittic cd the compound ,011 t'lie valve' face, and lubricate it 
wfell .from an oilcan. The- valve should be turned cither 'with 
a screwdriver or brace ".bit, '.'but in either case the valve should 
not be rotated through a complete, circle, but oscilhited, back- 
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wards rnifl furwarcis, rsiicl from lime to time tlie st.:rewc!river 
slioiild be; rcmo\’ed. allowing the spring to lift the valve. This 
allows the emery arid oi^ to mix up again on the imlve face, 
iuid prcnaaits a bail of emery collerting and rr.nniog round in 
a circle so as to cut a groove. When the spring is not used, 
it is necessrsry to lift the vah-e occasionally with tfie tinge’x 
llic pressure app.licd should he shgiit, and it is advisahle to 
rise an excess of oil iir parafliii in ]'jrefcrence to an excess of 
eniepv’. excess of tiie cutting cornpoiiod merely cause? 

dogging. 'The \x’ih’C should be taken out from time to iime^ 
c«ru vTped to tssce’iain its iunditmn. aiK* 11 is hnishc when 
uie \’dlve amd the \’alvc seating are perfectly clean nnd 
free I'rorn syichs nr pits. The rephu'Cinent (tf tliC waive is 
cffiHied in a corn'cr.se nuuiiier u? its reauersv'di. If the particrilar 
lype \’ahce to^d so require, it o'ia_v be advisa!>le to iisr^ tliC 
disiau( e iiiere as shown in fig. i. After the valve i.s re|'>laced. 
llic lappet head should be readjusted, and ilie isiigiiie run a 
few nninbes to aseertain if tlie \'a1\-e be in pro[')er condition, 
---.Erk:: W. Walford. 
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I user! to expcrieiicc considerable 



diiTiCiilty in removing \‘alves whilst 
ihe springs were in prosit ion until 1 liit 
on tiie iVjllr)vviRg pdaii : Withdra.w the key, 
and ill it.s ]:)iace insert a spli.t pin or nail 
long enough, to protrude eitrier side oi 
tlie valve spring, as shown in the sketch ; 
then turn tlic split pin to the right, a.nd 
it will tlieii be found that the valve spring 
irill act as a tlireaai, the valve rising until 
the licad passing above the combustion 
chamber can lae gripped by the hiigers. — 

(bEo. E. Dicker. 

/■I Oifiiii Way of Fiiitng Valve Springs. 

ww .by coni|)ressin,g tlie spring considerably by tying it 
£M siring uii ■ each ' side , placing it in 

positimi round tlie wdve stem guide, the valve can I:h; inserted 
and 1he .spring tang thixaded tlirough ' the stem as ea.sily as^ 
shelling peas. Of course, as soon as tlie ' spring is in |K)Sitioii ■ 
the string can be cut. ' ■ 

Absence of Conipression after Valve Grinding. 

WQ The owner-driAmr not infrequentiy discovers, aflcr he 
Mm laboriously ground in hisw'alves, that even die very 
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|)oor compression which existed before he began, work lias 
disappeared, and that a.s a result of his la..boiir he has not 
enoEgli compression wherewith to start Ms engine. This 
aiiEoyiiig experience may be due to imperfect cleaiisio.g of 
the valve chest. Particles of carbon or abrasive have been left, 
therein, and prevent the valves from sitting down hard on 
their secits. In emergencies the compression may geiierai!}' 
!>e regained by twisting the valves round under pressure -from 
the brace or screwdriver ; but if the obstruction be a. particle 
of abrasive, scoring is likely to ensue, and will nullify any 
good effects expected to result from the. grinding. Obviously 
during tlie process of valve grinding the orifices to the com- 
bustion cliambers should be plugged with waste or cotton w'ool. 
and tiie \'aive seating and chest should be carefully cleaned, 
witii a wet rag and sluiced with- para,f!in before the \a-il\’es 
are replaced. 

A Ntilve Grinding Tip. 

Ail the more careful manufacturers iiiuiiber their 
M t# valves. For instance, on a four-cylinder engine the 
valve cap orifices are numbered on the cylinder casting one to 
eight, , and t,lie valves themselves are numbered to correspond. 
When removing the valves to gri.nd .them, care slifjiild be 
taken, to number them, if they have not alread}^ been b umbered 
by the makers. Of course, they cannot be niiiiibered in 
figures as the makers would number them, but the heads caii 
be dotted with a centre punch, or what would be safe,r for 
the average amateur would be do tie a label on each,' or . to 
use some other simple method, .such as a numbered box, so' 
that the valves would not be mixed up.. ' The same remark 
applies to the valve caps. No.- iiiatter how well an engine' 
may be made., it is desirable to keep the parts in the same 
order as they were before taking the engine down, as after a 
certain |)eriod of work these parts become more or less bedded 
into position, and even with the highest standard of accuracy 
there arc small differences, such as those which occur in valve 
stem lengths, Not only so, but the, valve, heads tlicmseives 
become bedded to their seats, and as ' each was individiiali)' 
ground to its seating originally,- the 'Chances arc a great deal 
more grinding will be required , to bring- about a Scitisfactory 
lace ijii botli valve and sealing if the. valves. be clianged over. 
As to the valve caps, it will generally* be. found if they be 
changed about that one or other will be slightly tight or loose 
ill its tliread. * , 
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Sticking Valve Stems. ' ■ 

WM is Avell known that firing back into the carburetter 

and popping are usually ■caused by too weak a mixture, 
blit there are times when this occurs, although the mixture is 
not too weak, and when this is the case it is highly probable 
tliat the valve stems are sticking in 'their guides. , -Tlie trouble 
can often be overcome by- the simple expedient of squirting 
some paraffin up each valve stem through the springs, so that 
tlie guide may be freed of any slight deposit of thick oil wliicii 
may have gradually collected and thereby made the stem 
somewhat tight. If this does -not effect a remedy the valves 
should be lifted up one by one, and any that are sluggish in 
spr!ngiiigj)ack into position should have the springs removed. 
Ldii'h spniogless valve can then be moved up and down lreel\^ 
wi1 in liic fingers, and if one be found to be stiff it must be iaiccn 
out and cased. ln:it this should only be done when cleaning 
laiis to elicct a cure, for before attempt is made to reduce 
the stem it should be thoroughly cleaned, and the same- applies 
to the guide in which it works. If it still remains stiff, the 
stern should be polished with emery cloth, care being ta..keii 
to, equalise- .the polishing all round and also to avoid, overdoin-g 
it, a-s a very little is sufficient to make all t.h,e difference required.. 
If the stem be reduced unnecessarily , so -that it becomes a 
loose fit in. the guide, wear is set up, and, in ext,reme cases 
air leaks in round the stem, tli.iis ca,using a- weak mixture by 
siipplemeritiiig tiie usual supply through the carburetter and 
air A'-alve. 

Lengthening a Valve ^ Stem 

we ill course of time a valve stem that has been long 
^ ill. coraniission will shorten, owing to the haiiiiiiering 
action of the tappet against its lower end. This shorteniiig 
means incorrect opening and closing of ■ the , valve, both, as 

rega,rds the instant at 
wliicli these take place' 
and the lift. If the \'alve 
is an exhaust valve, loss 
of power ensues, and, the 
symptoms o,f overlieatiiig 
are set -up,. The |:) roper 
cause is frequently over- 
looked, and much money 
is spent on having the 
pump and water circu- 
lation examined and cit- 
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tended to. The vaK^e stem can , be lengtheiie<l in vci}’ 
simple manner,, which .sav.es the expeiise of fitting a new 
valve. The foot of the .valve stem- is softened, if neccssang 
and a sniall hole drilled axially in it, and tapped. Into this 
liole is screwed a. cheese-headed screw, which is filed down 
to tlie same size as the valve stem, a.iKl of sufficient length 
to take lip as much of the clearance- as necessary. 

Anotlier- inetliod if the stem, is of very- sniall diameter 
is as follows : Braze a piece of tool steel to the end of the 
valve stem ; before this has had time- to cool, plunge in water 
to liardeii it, and grind it to the- correct length. This makes 
a splendid job— -in fact, better than new, as the end of the 
valve stem.' has a perfectly hard siirfa.ee, and wears iriucli 
longer. Also there are fewer ioo-se parts, and coiiseqoently 
less wear than in the method suggested above. An old and 
attenuated valve treated in tliis manner will work quite as 
well, as a new valve. These remedies, of course, only apply 
to engines without adjustable valve tappets. 

IVarping of Faives at High Temperaiures. 

W From, lime to time I recently experienced a stidden 

* ^ falling off ill power of niy car and sluggisliriess in run- 
.liing, and even after the car. had been in the iiialver’s Jiands 
tiiC ' trouble remained uncured. 

. I received various reports from experts (?). without a, vail, . 
and almost every portion of the car had been under suspicion. 
Finally I let the matter drop for the time being, but shortly 
afterwards I ordered a set .of .^mlve truing tools, as I, wa,s struck, 
with the utility of the idea. ■ ' 

, When ordering these. tools I mentioned, the trouble , I had 
expterienced, and after some, corresponclenee with the Soiitlierri 
Automobiles, Ltd., Blackheath, London, S.E. (the manufac- 
turers of the tools), they ollered what turner! out to he a 
solution of my troubles, namely, that the valves of inv engine 
warped at liigli tempera.tiires, due to tlie iiiliereiit stresses set 
U|) in i.lie rough stampings during the course of prodiiclioii. 

They suggested that if I trued the sealings and fitted a 
set of nickel steel valves my troubles would ced.v*, and such 
I ;un pleased to say, has been the case. Since ;hen I liave 
idled a set of nickel steel valves to m^’' motor boat, wltii 
great!}' improved results. 

A word of warning will not be amiss. A sample \'al\'e 
c»r })art should not be sent for guidance without first seeing 
iliaf the sample fits the engine, as- in spite of the lact tliat 1 
gave the engine number, -year,., etc,, the- maiiui act ureas sent 
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an inistiitable valve, wliicli . caused ■ a .great ' deal of trouble, 
dckiy. and extra expense.— -P oppet. 

y.dlve Tappet Adjtisimeni. . 

17 which ■ is normally quiet in ■riiiiiiiiig will 

sornetiiiies develop a tapping or knocking noise! due 
lo one more of the valve tappets requiring "”ad jus tnicni, 
AbsciT'e Oi iiiuse iroiii this cause is obtained when severe impact 
beiwciui tlie laippet and the valve stem is obviated. It is quite 
clear if the tappet be .moving fast before it comirienccs 
to lift the valve seve.re impact will occur and noise will result, 
'fhe tar>|v-t slioiild be adjiisfxxl so as very 
iiearh’ to tourh the valve stcvni. When tlie 
tiugine hoi at tlie end of a run the tappet 
could l)i' arljusied up so as actually to touch 
vdve stcun. The valve, .being hot, will not 
stretch any more, and wlieii. the tappet is ad- 1 jl in- 

justed in lliis wa.y very good results can, be | i< »; | 

obtainert. In actual iiieasiirement about i.Iiree 
tboiisaiidtfis of an inch clearance when the eii- 1 \ " 1 

giric is cold is what is required. A good test f ■ I i 

by wiiich it ina^^ be ■ ascertained whetlier the | l. • 

tappet requires adjustment is to run the en- I . * • ' 

gine slowh' and to put one’s lingers on the f I | 

vah'C \va, slier, and if any shock can be felt at 
the time the valve is raised t.lie tappet should 
be adjusted. ■ ' 

It sometimes- happens that a tappet will not retain its 
adjiistrnent, the locknut not ..holding well. In. such a case 
•the arrangement shown in the sketch can be used. In this 
case tlie tappet should be adjusted as required, and in the 
space betw'eeri the tappet head and the locknut- wire may be 
coiled and twisted up as slio-wn. If this is done the tappet 
cannot slacken down. The symptoms of a slacked' oft' tappet 
are t'h,e apparent running on one cylinder less than the correct 
number, but there is no misfiring. . ' . " 

To Real ore Valve Caps, . 

dliis tip deals with the valve caps of Wolseiey cars, 
® i)nt lIuTe are a niiinber o,f makes to which it aj)plies 
equally Uii ifie \Vr>lseley car the valve caps- have rims which 
have scteii ificleniions. .When .it... is de.sired to remove the 
valve raps a castcHated spanner will be foiuid in the toolkit. 
The teclh of this lit into the slots- in the valve caps, and a 
spanner is, of course, used' to turn the- tool, Tlie"' difficult y 
is lo hv‘p the castellated tool in .position ,■ for as. soon as the 
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spaiiiHi- is strongly applied the tendency is for it to lift, as 
shown ill the left-hand illustration. The whole difficiilly is 
doe to the castellated spanner lifting up' when leverage is 
applied to it, and it is most difficult to remove the valve cap. 
O'wiiig to this tendency. Obviously the thing to do is to liold 
down the castellatea valve remover so 'that it cannot tip out 
of position. To effect this we took an old sparking plug whicti 
fitted into the plug lioies in each of the valve caps, and screwed 
a bolt into the base of the old plug.. This was long enough tr; 
project through llie top of the castellated spanner, so tliai 
a washer and/ nut could be. applied. All that one lias to do 
is to remove the sparking plug, or if the car has not t.wo 
ignitions there is a plug in one cap and a bolt in the other 
'These are taken nut. The old plug is screwed into the ImJc, 



the castellated spanner is dropped into position, and tJicii 
the small nut on the top is screwed down. There is no need 
to use tlie spanner, as there is no necessitv to screw the 
adapter into the cap tightly. Indeed, both ‘'it and its bolt 
can be tightened sufficiently bt^ hand. Ha,ving done this, 
the valve cap removing tool aiidThe valve cap are practicalh’ 
one, and a good long spanner can be, applied to the castellated 
tool and the cap removed with the utmost ease. When the 
valve ciqi is screwed home' tight and has been in position 
tor some time it requires very considerable force to remove it, 
and \v^ were absolutely unable 'to , S'tir those on. our car tili 
we laid made this simple addition to the '.valve removing tool. 
This tip has been accepted by the.makers of'.Wolseicv cars; and 
all the later toolkits are provided .with -the liolding-dowm bolt. 
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When removing . hollow-shaped . valve , caps ' wliicii have 
become too tightly fixed 'by ' corrosion or deposit to be shifted 
with a spanner or tlie special tool provided by the makers, 
1 liave found the following method efective : Start the engine 
and ron it until warm, and then pour cold water into each 
valve cap. This tends to make the cap' shrink a..s apart from 
the body o the cylinder casting, and- so makes it a conipara- 
tively slack fit iiiomeiitarily, or at any rate for a, short wliiie 
onl}’. — R. T. 13. 

Leaky Valve Caps. 

VQ 3ilriiiv makers have a craioiis predilection for hollow - 
headed engine valve caps with notched edges. The 
weakness oi these caps is that they are extraordinarily difficuH 
to mn()Y(\ llic special s|:>aiiiiers provided for the purpose 
have a habit ot “ lifting ’’ a.s soon as force is applied, and as 
i‘onse(|iK*nc(‘ the owner who is afflicted with Ihciii dare not 
make Ins vahe joints really tight. On the writer’s car these 
caps were so awkward to remove that he was forced to rely 
either on the fat:cd joint or on a copper-aslrestos washer to 
maintain that tightness of compression which is the life of 
t'very petrol engine Neither of these methods is permane'iit. 
In theory, the 'faced joint between two well-ground surfaces 
ought t.o be permanent ; but i.n practice, tlie insi,sten,t ga.s 
sooner or later finds a cranny to .emerge by, and oil stains 
reveal the fact. T'lie washer joint is notoriously insecure ; 
the washer will stand tightening when the car has been run. 
TOO miles after the Joint is niad.e, and. ere long will leak 'at 
a dozen difiereiit points. On other engines the writer employs 
fish glue smeared on to ground faces, and haS' found' this, 
absolutely permane,iit, showing no leak a;fter 5,000 .miles. The 
iiiisforturie is that the joint has to be broken whenever the 
valves req'u,ire grinding, and great force is needed to break it. 
Finally tlie lioilow nick-edged caps^ were scrapped, and ordinary 
hexagonal-headed caps substituted. Even when Joiiiteci with 
fisli glue tl'iese caps can easih? be shifted with a big box 
spanner and a long tomm}/' bar ; there is no liabi.lity for this 
type- of sjoaniier to lift. 

Another nictliod of stopping leaky valve caps is that 
suggested by Mr. Mciurice Gandy: To prevent tl:ic setling 
last of the adjusting screws of radius and brake rods, screwed 
valve caps, ruid oilier stationary parts exposed to in.c>i store 
or heat, the threads, both, in.ternal .and ■ external, should be 
lubricated mercurial ointm.ent, ' which slio'tild not be 

touched with the fingers. Formerly when the junk r,mg bolts 
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of marine* pistons were screwed into the casi-iroii itcsiJ 
of gunmotal plugs, this dressing was applied to ensiuc uiti-. 

e£is\^ wUlicirawal in port. 

Timing IgnUioit and Valves : Verifying French Fly- 
wheel Markings. 

Some little time since a Welsh correspondeEt asked 
the foliowing amongst other questions to won i 
replies xvere given at the time : “ I have bongnt prei -5 ,^3-; 1; 

ever\’ book and paniplilet on motors., and not oa^. u-iL, 
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mvsterv of the marte on the French flywheels, and so the 
tiraing of the magneto tappets, which I understand somehow 
fs Xcted or corrected by them . The marks I allude to are 
I P o, ■%, A. Ah P; M. etc,, etc. Do you know ot any 

book giving the above information?” 

Now it is a maxim with us that no stone shail _oe lett 
uniui-ned to assist our readers in matters and questions ot 
this character, but though we hunted through all the French 
motor engineering books on our snelves, and impected the 
flywheels of several makes of French cat's, we could not 
ai anvdhing that threw any light upon the subject. Ihen, 
wc had re.source to Mr. C. R. Garrard, who. from long associa- 
tioii, is parciculaiiy a%i /a-e^ ..witli FreB.cli :meth^^ 

Me admitted at once that the liy wheel lettering and 
marks conveyed little or nothing to him. but rrent on to 
suggest a mkins by which their meaning might be made 
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clear CO onr correspondent.. First, make trials until one of 
marks is in a vertical position, when, the ' piston of one of the 
cylinders is at the top, of its stroke.' ■ Next take a .^.rip of 
paper exactly equal in length to the circiimference of the flp- 
wlieek and divide this strip into ' divisions or pa.rts' of lo®. 
This is easily done by folding' the strip of paper into six. when 
ep:li division will be equal to 6o®, .These divisions sboiiici 
i.hen be divided each into' six equal parts, when each yiart 
wi!I be equal to' lo®. 

"To time the ignition, the ignition control, lever .should i)e 
moved to I ho position of "maximum advance, and the brc^a.k 
of the; igniter arms from the igniter plugs should take place 
e.t Ilic* same ]KUiit jn cacti cylinder, say 25'", before tlic pistDii 
rcficlies the to|) ot its travel 0.11 its compression stroke. 

it is v'itaily important that all the cylinders si'ioiikl be 
set wnlh exactly the same amount of advance witliout touch- 
iiig quadrant or altering the position through, any lost 
iiiotiori there may be in the joints of the control rods." 

Wliik; the paper is in position on the flywheel the 
of tiie inlet ajid exhaust vaives slioiiid be verified. According 
to the la;test |)ractice the inlet valve should be timed according 
to the ^ accompanying diagnmi,, .fig. i. It should begin to 
ope,ii at about lo''" past the to|.:> centre, and, reinai.!! open froiE 
10° to 13® past the bottom centre. 

' The general practice as to exhaust valves, as is .shown 
in fi,g. 2, is to cause them to begin to open 45^ to 50® before 
tlie bottom centre, and to close S°' to 10^ past the top cent, re. 

If the ignition and valve movements are found to coincide 
with, the above directions, the engine is correctly tinier!, but 
if not, and the above instructions are carefully carried out, 
a marked irnproi'erneiit will assuredly be fou,iid in the ruiming 
and pulling of the engine when it is next put to vrork on the 
road, ill the course of carrying out this work it is probable, 
that the French marks will declare themselves. 

Di'pusil /// fbe Hxbdiisf Pipe. 

PI ck;amiTg:-up' a silencer, one ’should always 

rruciliiic the t'.ondirion of the inicrifu- of the exlumst 
cyoenahy at the end 'which is 'secured to the 
silcnci.r, fur very r»ften at this end of the pipe a heav}/ de[)usit 
oi lai'EMii oil v'lll be found, ivhicli in some cases restricts the 
area of liic pipe as iiiiicii as i.5«y or 20%. , '•Tliis is especially 
llie case witli those engines which have a. tendency to siiiolvC 
at the exiiaiisi:. The bnrnt'oil issuing from the engine is, of 
course, deyiosited within the wlio,le length of the'exliaiist branch 
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and pipe, but the interior '.of .tlie 'former' and o^^ the, near 

the 'eii^dne is 'scavenged, . one -might say, b 3 r the subsequent 
clean exhaust issuing from the ■ engine. Tlie exhaust issues 
from, the engine in the form' of a flame, which' burns away 
the deposit within the 'exhaust branch, but as the exhaust gases 
travel along the length of the qhpe leading to the silencer 
they are naturally cooled, and the flame does not, extend 
within' the whole length, so that the burixing „■ effect is not 
present at the rear end of the pipe ; consequently, any deposit 
which is formed u'eniains and rapidty accumulates to, "restrict 
the passage within' the ' pipe. ' 

A Cause of Blowing Exhaust Joinis, 
o o ’f'h® following is , a fault which sometimes de-velops 
AiS owing to a choked' silencer. A motorist, is sometimes 
heard to complain that the exhaust pipe Joint washers, which 
lielp to form the union between the odiaust ' branch on the 
engine and the exhaust pipe leading to the silencer, are ccni” 
tinuaily blowing out. Of course, the most usual cause of this 
is the flanges of the joint not being paralle'l,, or one or the 
other of them, perhaps both, being l3ent, so tluil- llie ]‘)uli of 
the bolts merely compresses the 'washer at each end and, leaves 
it 'unsupported at the most important point, viz., the centre', 
b'lit a choked silencer will also tend to cause an exhaust joint 
washer to blow% for when the exhaust gases are throttled, 
as '.previously suggested, in passing through the silencer a ' 
considerable back pressure, is set up within the exhaust branch 
and' pipe. This back- pressure matv and often does, -have the 
effect of blowing the joint mentioned. 

Touching the matter of exhaust joint washers, the 
eflicienct^ of an engine' 'Is often reduced wdieii a ,, washer is 
renewed, owing to the diameter of the central hole being' 
smaller than the interior diameter of the exlxuist' pipe. . Of 
course, when a washer is ' 'cut from sheet asbestos, and the 
, central hole- is left smaller than., it should be, the passage of 
■ the ex.lia;ust gases very 'Soon blows a'way tlie surplus asbestos 
protruding within the pipe, -but- when, the joint is formed 
with a copper-covered, asbestos washer the restricted bore is 
likely to prevail for some considerable tiiiie-— in fact, it nia.y 
remain permanently. ' ' ' 

Choked Silencers, 

S3 • 'often ' made' to .the effect of .choked, 

silencers upon the efliciency of .the engine as shown by,' 
the power it develops on the road,': but it is.,o.ften forgotten 
that a badly choked silencer is 'liable to have the effect o'f 
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^n'eiiieatill^^ This,- of course, is only ariotlier syrri|jt'oir! 
of n:ieiiicienc\c ])iit it is not always recognised as siicli, and 
those wiio Jiave taken over cars which have been in rise foi' 
some and regarding wliich they have no standard 

wh.ereby ii> judge the efficiency, may be satisfied with the po\vi:‘r 
det'cloyed, and yet considera'biy periiirbcd by jxnsistent o\'cr~ 
lie.M ag. ‘I this trouble be caOiSed, as it UitcOi is, bv a clioIsL.' 
*^ihTCcu‘, die rcipoval of the caa-e wih not only inree the « fu'.: 
Of slO|rp!iig the ovcrlieaiing, fsiit v.iil add ^considerably Tsa 
?ln ;ua\cr of the engine. ' 

! hi' ettert of a chola.-d siieifcei upon the engirie is exaetbe 
tf'u* same as tliet cajisod b\/ a slion lifi to t!ie exhaust \alve. 
ior ill IjuHi (a<«s the ^‘xit o! tb,e exhaust g.co's 1 1 uisidci o]»L 
diroihcd, raid aldiough the ti-roUImg ufeti ia the enc miso 
!S Mune distauve h'oin engine, Yi/.. in the sileurer. the- 

te If"' i< g.ioK 01(3 lie. one ,;nd mOlsRrjx id Iht ingiiK 
is exact ly the same. 

in tlicii* ciiui'ls to obtain a ouict exhaust, inaiiy iiiaiiii- 
fmiui-ers employ a ioiiii of silencer whicii no,. cssil'ates the 
jnssagc' Oi lijc exhaiLsl gases tliroagh a nniiibcr of siitull licdes. 
it lia.s lacen jjfhiited out before that a eonsidendde lo.ss of 
powf'r may be ex|'!ericncecl owing to tlicsc snirdl hole,^ bccojii- 
iiig cindxed b\* the burnt oil and other residues from the 
engdiKc 1'he remedy for this loss of |)o\\cr is, of course, to 
take the silent. er to ]:)ieces and clean the holes, but alllioogh 
llie dirct'lioiis leg obtain, tlie (ie*sired. e.iid are c'cry concise and 
ocenp)' very few words, the time occupied in ta.king a silenccr 
to_ pieces, cleaning, and refitting it, often aniomits" to Jiours ; 
this ,i.s in consequeoce of the threads of the \utrious screws 
and bolts holding the portions together lia\-i.ng become bunii 
or rusted. I-faving ex])erieiiced the necessity' to clean these 
iioles in ilie iiaiiie plates of riiy silencer two .or tliree times in 
the course «jf six months, I determi,iiecl to enlarg-e them 
rnancoth- igv reamering them out, ■ so- that the ncces.sit v' for 
cleaning tlic holes would not arise so often, i lullv exi^ectcs! 
that llio ecvhausl would -be considerably more nr>isy, but at 
anv rate, so far a*s tlic occupants of the , car aio conceiaed. 
■no ilinVnmcc' has been noiiced, although, a distinct impro\f- 
r.ivin ifi tile engine p>o\ver has been apparent, it would appear 
fl-jai the silencers of some engines wa..ste top much ooveer to 
ol.ftuin a Hilenf exhaust. — F. S. ■ . 'b ■' 

; How to Remove a Broken Screw, 

dismantling an engine sometime.s a screw or stBd 
^ , will brealc oif short,- and difficnltc^ will be experienced 
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in removing it. Generally there is not enough projecting iiietal 
to 'enable a good, grip to be obtained with pliers, so that a 
saw cut has . to be made., in it for a sc.rewd.river. ■ .If there is 
not even enough metal for this, a hole slioiiid be drilled ver- 
tically ill the screw, and the triangular or rectangular tang 
of a 'file inserted, which -will generally obtain sufficient ■ hold 
to enable the screw to be removed. I.{ a left-hand flat ciriil 
is used— that is, ' one cutting counter-clockwise— this alone 
will often be sufficient to bring out the screw. In extreme. cases, 
an alternative is to' drill a hole vertically in the screw as 
before, to tap the hole with -a left-hand thread, a..iid screw 
it in with, a left-hand screw, whicli, on being screwed up tiglitj 
.draws out the right-hand stud. 

Nids and Heal Expansion. 

WJien tightening nuts on to lioits wliicli iioid any 
cast portion of tiie motor in position, great care 
slioiild be taken, if there are more than one bolt holding the 
cast portions together, that the nuts are screwed equall}u 
Each nut should be screwed down a little in turn, and. not 
one tightened and then the other. It is also well to remembei 
that most parts of the engine expand as soon as it heats, 
and that it is quite unnecessaiy to screw down ever}-" nut 
with a two-foot spanner. When a nut cannot be undone 
without the empio^mient of undue force paraffin should be 
poured on .it and it should be left for a few hours .for the 
oil to soak into the threads. . It should then unscrew easily. 

Erratic Rimning at Low Speeds . ' 

; .Many owners find, after they have had a car in use 
.for twelve months or so,' ..that the running of the engine 
at low. speeds is’ very erratic, both when the car is stationary 
and. when it is movin.g' along the road. For instance, soiiie- 
tinies with the tlirottle lever on the wheel set at a particular 
poi.rit on the .qiiadra,.nt' the engine will run a,t 400 ixwolutioiis 
pen* minute ; at other times, with the lever 011 exactly' the 
same spot, the engine will coirie to a ’'standstill almost imme- 
dialely. The cause of this want of uniform-' control, is o.iTeii 
tlic slackness which* <lc\'elops. in tlie .various jo-mts and con- 
nections of the throttle. Bet\veeii .the' .hand le\’’er and tlie 
actual tlirottle valve in the inlet p.ipe, some cars have as 
many as six or eight joints, and. the slightest wear at: each 
one of these will in the aggregate amount to a considerable 
iiioveinent at the throttle 'valve itself. Consequently by 
moving the lever a certain amount one is never sure that thc 
tlirottle is not moved considerably m.ore or coiisiderablv less. 
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'rite rcraci.l}’ is surely obvious:' the -slackness of tiie various 
juinth ana ‘uninections. must be taken up. The saiiie defect 
is soinciimch existent in the ignition. -control, but with this 
the inconsistencA? is not neaxly so noticeable. A slig^lit risk 
is. ]u'')\vc\'c]*, attendant on slackness of ignition control joints, 
in that wlien starling the engine the safety point in tlic setting 
of I’-te “ jiflvancc ” may be passed/ and' a backfire maA^ result. 

Efflctciicy Cold l^Veaiher. ' 

1 1 is midoubicdl y a fact that during tlic winter mon t fis , 
cspcdnily in frospe weather, irmny cars, iu fact llic 
majority fd' niorlcni ears, run more cdiicicntiy when tiie fiui 
l)f‘h IS cither renioved or used very sliu-k. In the c(»ld went her 
lim Imnt-dispersing properties {>£ the radi.-thu* are ivally too 
elTwieuI, with a Lonsr<|ueiiCc tha.t the engine, during Use wiiohi 
of liic nrne it is iinining wnli the f<ni !>elt normally liglit, is 
kf'pi far iiHi tool fur high Ciiicieiu y. hiven in the suinnier tinio 
il is in}liie(l lliai ms engine aviH ]udl far Iwtter when it has 
been running a short while, viz., when, the water has Iwcorric 
hot, bill in many cars this stage is mwer arrived at in the 
winter owing to the eflcctive draught of cold air drawn 
tiiroiigli the jadiator. 

ifxperimcnls with a view to bringing about an iiiipiOAC- 
jrnm.r in direction siiouid begin with a. slackening ot the 
•fan bell, and so long a.s the water does not approatl* Doiling 
point whtii the engine is hard driven, the slackening caiiiioi 
be carried to excess. When it has been noticed tlicit the 
engfiiie kccjis cool witli the belt very slack, its entire rernoAU-il 
can he tried, but this procedure is not .advised as a start oti. 
Aiifithcr means of reducing the efficiency of the radiator in 
the manner desired during the winter nionths is to fix a sheer 
iji cardh'oard or similar material at the back of the radiator, 
bc'lwecn il and the fan. This slieet'of cardboard should have 
a hole cut in tlic centre of such, a si^.e tiia.t a comparatively 
small amoiini oi air can pass through. For instance, llic hole 
may be made rein, to 15111.. in diameter, so 'that the amount 
of air that can pass tlirough -would be considerably less than 
riu’oagti tile tnsirc surface of the radiator, which miglit measure 
2 fir*, nr ibiii, across. When this baffle is fitted it is gcnicrally 
tound .'uhisrible to keep the fan belt normally tig.ht. 

Knocking and Overheating Cnied, . 

2 M Idnririg tJic last two years I have been, troubled with 
an. intermittent knock in the .engine of iiiy car. When 
-it occurred a great deal of the power seemed to be lost, and 
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hil;^ wiiich the cair should' take on fourth speed could' only 
just he managed 'on second.,, and very often ilie water would 
hoil ns well. ■ 'I ■ will .not say what , I spent on the , car before 
lra.cing the cause; 'but whe.!!- 'I mention that, h had a new 
carliurelicr iittecl, a new magneto, and the car overhaii'led 
I'jy the makers,' it will 'be appreciated that I did not let the 
matter rest for the veant of a.ryv reasonable expenditure. 

ih/e.itiially the trouble was found to be due to two tlii.i:igs. 
It was suggested to me that the occas.iori.ai ovcriicatiiig was 
due to some loose inipediiiieiit which occasionally blocked the 
vouer pipes, and upon removing the main water pipe from 
ib.e I'u.'iiTi]-) 1 found this contained lumps of loose sold'er, appar- 
ently worlvcd through f.roin the radiator. Uiis main pi]ie lias 
foul branches leading to ' the separate c, 3 di,iiders, and these 
{cMir.'fies are of considerabh’ smaller bore than the main pipe, 
tiiat the solder was .a.t times forced into the small branches, 
Idoiddng one or more or restricting the -water supply a.nd causing 
the overheating. At times, I imagine, the solder would -fall 
back' into the main pipe, in tlie same way as a piece of foreign 
matter in a petrol jet' will fall bade into the larger bore and 
cause no .restriction, of th.e supply for a short period. 

Prolo,nged. trials showed that the oveidieatiiig was cured. 
B'ljt not so the knock, which was as bad as and the 

i.r.regt:dar runni-ng also continued. Further in-vestigatioii 
i!idica;ted that the timing wdxeels and exhaust camshaft bear- 
ings at some time been short of oil, for the camshaft 
bearing at the front end had ' apparently seized partially and 
torn badly, and this had had the effect of putting so iiiucii 
additional strain upon the keyway of the half-time wheel that 
it had stretched to an extent that allowed a great deal of 
slackness or backlash. Conseq'uently 'the exhaust valves 
s:-)rnetirnes opened late and som.etimes too earl}^ 'at other 
limes correcth’ — for the camshaft was not, strictly speaking, 
in tlxc wheel, so it might have held aii}- particular 
position for some time. 

; a new key and renewing the torn bearing has 

made the car as quiet as ever, and although tiie engine does 
not pull quite so well as at one time, this- is no doubt due to' 
the:, fact that -I have in the course of 'iny experi,meiits upset 
the adjustment of the carburetter. ■ A little tiiiiing .'up will no 
doubt set this matter in order also.— -R. B. S. 

A Camshaft Difficulty, 

29 ' ■ the of which . I 

^ have not heard of before, and a-n accoimt of it should 
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(itliers who mas at so'nie time or otlier meet with similar 
syaiptf^nis. In ihe course^ of a.- long run the power of one 
r.ylinder was loiincl to be gradual^ failing, and evcntualJv 
Igniiion onlirely ceased in this particular cylinder. All the 
iisnaJ ^ renicilies and examinations were made, but ignition, 
sparking plugs, valve springs and tappets, etc., were all in 
itcriVet order. In turning engine with one com press] i.m tar# 
0]-)en ai a time, number three cylinder .apparently hvA two 
('(unpression strokes in the usual cycle, viz,, two revolutions 
o! the ^craiifisimft. 'this naturally caused .a great deal fd‘ 
per|dexity, until after ' many .hours of examinalioii it was 
acchlcup.'iily noticed that both.' inlet and' exhaust valves 
0|X‘U(a:l al ihc .same Imie, More e.xa.n.iiriation.s followed, and 
finally ihe i rouble was t.raced to the exhaust valve ramsbaft. 
Ill iae fiiffnc in r|iicstioii the ca.iiis . a.rc . not formed in one 
oh!{ tue bid eacA cam is set nred A ihv shah by 

a largo layer pin x>assiug tliroiigh both cam. and shaft. One 
<)i pu-' liad rhennd. aral allowed tlie cam to turn very 

(diialh »)ii lilt* shaft. Jn Inniing ilitis it had torn the s.ha.fi; 
s(,.>iiicw[iat , so tlial it became ' jamiiicxi iirml)?' in an. iiicorrect 
position, causing tliei exhaust valve to open at the sanicii time 
as the inlet, .ihe gradual ialliiig off of pjower was no doubt 
occurring when the cam first came a/irift, and. began tO' work; 
roum! the sliait,. so affecting the timing of the va.ive more' 
ami moiv Tiii,s applies more particularly to old engines, as 
the niiijorily of modern engines have the cams cut solid with, 
the canisha.ft.™™-M. W. B. 


Dciid Centres. 

3 G wislied to find the dead centre on an engine that 

corapressioii taps and the plugs too much o:ii' 
one side lo enable a wire to be pushed down to the pistons. 

I got an old sparking plug and fitted a small piece of tubing 
into liic hole usually occupied by the central electrode. Over 
tliis tube I fitted a length of feeding ' bottle rubber tubing, 
and into the end of this I fitted a small piece of glass tubing 
dravoi out to a fine point in a -gas flame. On placing the 
end in n glass of water and turning the engine slowty (the 
plug, cour.se, being screwed into its place), .as long a.s bubbles 
issued: froiii the glass tube the piston .was still rising, brit the 
instant tlie dead centre was reached, the bubbles ceased, 'am'd' ; 
the sligfitest iiiox-enient . was . sufficient to cause the water to 
begin to rise up the tube. This method gives the dead centre 
wit'll great acciiracv.-— 'F. W. Beckford. 
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Refitting Induction Pipes. 

» w i\Iotorists' ' who look after their own ' cars should , be 
most careful in replacing union wasliers. Two instances 
of neglecting to do this have been brought before the writer. 
Ill the first case a .recently erected engine refused to fi,re. 
Everything was apparently in order, and yet nothing would 
persuade the engine to start. After niiicii ti.me, and after 
mail}' things had been tried, it was found that a washer in 
the induction pipe union had been omitted. This oiiiissioii 
allowed tlie . .mixture to be .weakened too iiiiicli. but on its 
replacement the engine started up at once and gave no fiirtlier 
trouble. The' second case was in clisroomiting a carburetter, 
to clear out the jet and generally overhaul it. Ap|iarentl\' 
everything had been correctly assembled, and yet tlic engine 
altogetlier .refused to fire. After many attempts to start. 
and scn’crai futile experiments, it was found tliat- in remount- 
ing tlie carburetter a waslier had been set croolced, completely 
blocking the inlet pipe. 

Leaky Indticiiou Pipes. 

Hie following is a plan which. 1 .have found successful 
in tlie detection of leaks at induction pipe joints : 
Disconnect the fan by removing the fan belt, start the engine, 
and wdth a roll of biaiwn paper smouldering, but not in flame, 
make a smoke test by holding the brown paper close to each 
joint in turn. If there be a leak at any one.' joint, the smoke 
will be noticeably drawn into the induction pipe at that 
point.— —C. 

Mysterious Knocks. 

^ The engines of a car we were driving recently 
suddenly set up a sharp metallic knock, and all, efforts 
to trace its cause w^ere unsuccessful for a time. The car ran 
as well as ever, which rather enhanced the difliculty than 
otherwise, and by degrees we discovered that the knock existed 
whether the engme was running or not, provided the car was 
In motion . This was of great assistance, as previously^ the 
knock had kept time with the engine speed approximately,/ 
.and: .appeared to be in the' engine. Almost . every separate 
portion of the car %vas dismantled by ■ deg.rees, aiicl yet the 
knock remained entirely unabated. ■ At last a derisive acquaint- 
ance exclaimed, more in jest than in., .earnest, '‘. You’ve looked 
everywhere except in the silencer.” , The involuntary liint 
was promptly acted upon, and, sure enough, the noise was 
traced to a loose baffle plate in the silencer,, which hammered 
up and down in rough unison with the engine speed. , 


(53 conHmed.) ' .ENGINES, ■ 

111 aiiotlier case a knock that ■ sounded as tlioiigh a big 
end was .loose was in reality 'traced — ^^bnt not without a good 
long searcli~to the flywheel bolts liaving stre.tclied, the said 
flywlieei being bolted to a flange. ■ ■ 

To Locate a Knock, 

When the multi-cylinder engine develops a knock it 
is, of course, necessar}^ to have the particular bearing 
which has worn, or become loose; adjusted as. soon as ])ossib!e. 
Ill theory, all the; bearings shoukl wear equally, and wiien 
an engine begins .to knock it should, be due to equal wear of 
all the big ends, gudgeon, pins, and- in ain ■ bearings. I'his 
idea! state of affairs is, however, very, mrely rcaciicd in 
practice.' As a rule, knock is di.ic to the looseness or wear 
of one l:>caririg oiihr, and in. nine cases out of ten it is a big 
end bciiring. It may also be said .that a. single knock is more 
serious than tlie whole engine gTa.d.iia.lly wearing loose. This 
general lavily ivill nch show it.self till after many thousands 
of miles, whereas looseness of a single bearing, if it ■ occurs 
at all, is ,genera.]ly long before it should Iiave occurred from 
ordi.nar5^ wear and tear, and it is therefore usiialh" due to a 
bearing .having seized and melted out its white ' iiietfi,!. or. 
w'liat is still more dangerous, to tlie 'bolts liolding the l:,}earing 
shell together having loosened, in some way, so that there 
is a risk of the big end corning aclri.ft and thereby wrecking 
the eii.giiie. A very simple way of locating tlie knoc'k is ],:)ro- 
vided on engines which have b . separate cut-out switch, to 
each ignition plug. The plan is to run the engine with, one 
cylinder cut out at p.. time, and to .notice particularly what 
happens when the cut out C3?linder is switched in again, If 
one particular big end or gudgeon pin is, loose ,it will always 
be found that, wlien the plug is switched on again, the cylinder 
which, lias the loose bearing will take up its work with a 
knock. If iiie other three are all right veil! pass from 

no firing to iiring without any audible knock,- but tlie bad 
cn/linder will make more or less noise according' lc> the loose- 
ness of file bearing ■witliin or .under it as the case ma}' ])e. 
The engine should be run fairly fast -.with the igiiilioii a 
little advanced. 

Loose Sliirfi'ug Handles. ■ ' ■ ■ 

A good dea’l o,f rattle and noise from the front of tlic 
car when passing over bumpy . roads ' is soniet lines due 
to the starting handle, and the more nearly ,s.ilen,t a car is, 
the more noticeable this rattle may be. ' Some time since \vc 
had a car which was very .quiet in the ■ ordinary way, but 
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when nniniiig over a Tough road' there was an aboniiiiab'le 
racket from the front.' The sound seemed to be fairh" low 
dowii, and we tho light it must be the cross coupling rod ol 
the steering, but after investigation 'we found tliis was not 
llic case, and we only stumbled on the real cause accidentally 
as follows: W'lien running" the engine on one occasion to 
make an experiment, we got it so that it was firing uneo'Ciiiy 
and with unusual vibration. ..This started up a clatter in 
frrjnl wliicli was easily traced to the starting liandlc, this 
being carried, in a bearing depending from a cross tube in 
front of tlie radiator. The matter ivas temporarily remedied 
i>_V iitting a new bush to the bearing of the carrying eye, but 
this was not altogether successfiib as the bearing* Was short, 
a,!id before .long ga\^e out again. We there{o,re overcame the 



trouble by httiiig. a V- toothed collar, whicli .fitted into two 
slots, as .shown in the sketch. ' It will be seen that the 
]>rincip]e of the thin.g is that of .the wedge, as the slots are not 
cut o.t quite the- same angle as tlie V’s on the collar ; con.- 
sequently the spring wiiic,h holds the lever out of eiigageiiieiit 
also l^eeps the teeth buried in the slots. ■ Incidentally the 
a sTaiigcmeiit has another advantage, iiiasm,ucli as it holds the 
liaridle vertically and well out of 'the. dirt, but the main idea, 
was to stop rattle.. 

Fliii- Fan Belts ., . . " ' ' 

Any. motor cyclist could 'teach car manufacturers a 
good- deal about 'belt -drive, but as, many car 'makers 
are too liaiighty- to learn, they continue, in som,e i'Estaiices, 
to fit thin fiat belts rumiiiig over .a pair of small pulleys. The 
|)iain hook fastener employed makes a- stiff, place in the belt, 
which forms- a-Wangeiit 'to the s'maii arc, of ..the top .pulley; 


{}6' continued:) 'ENGINES. 

0.11 d consequently undergoes', 'great 'strains,- which' cause the 
belt to break witlim .a few hundred miles. . It no adjiistnacnl 
he [provided, the belt is then too .short, and is'-. useless. Tnsert- 
ing a. spare piece merely doubles the s'tiff places 'by deiiuiuding 
an extra hook, and leads to .more frequent -stoppages with 
broken bells. Under these tipyhiig circiim.stances it is advis« 
able to get a piece of really first-grade - belting ' from a good 
I nil!- belting dealer ; if. the. new belt be. procured from the car 
factory, it will proba..b]'5' lia\-'e the .faults- of the old belt, and 
during long residence in a ' pigeon-hole of the store room it 
may ha\*e lost all its iia..tiiral liibrica.iit. -Stretch, a new belt 
thoroughly by ha.nging it up for a week witli a'lieavy Vvciglit 
alta.rhcd. and rub into it as 'much castor oil or collan oil as 
it will absoii'>. Then be 'vel ' 0.11 the ends to. .a long gradiial 
taper, a.nd get a local saddler to stitcli tl'!e.m. togethem, insert- 
ing a few c.ouiilcrsunk rivets as auxiliaries to the stitching. 
Idiis belt should run for two or three yea.rs if it be occasionally 
dressed ; and the long life amply repays the tro-uble of pulling 
it on — a '[process which may dein.aiid the reniovnl of the 
starting handie. In t'he millen-niuni, fans will be diu'Cij liy 
!}ui!t-iip belts, 'attaining genuine flexibility by patented 
methods of construction, and ' devoid of a.iiy pint or stiff 
portion.--T:l I-J. "D. 

Adjiisfjneiii of Engine Bearings. 

Tliere are probcS.b-ly -many ania.teiir. mechanics wlio 
would, like to try their 'hand a.'t.tak,i,ng up t.h.e bea,ri',o,gs 
ill tlicir engines, a.nd the following notes have bee-n. compiled 
with a xiew to making - the' task easier and the results more 
,s:.U bliclciry ; 

.Ml iise parts of the 
engine having been dis- 
1 n ;.i 11 i; I ed a n d n umbered , . it 
thus has n( 5 t already’' been 
dejoe by ilic makers, the 
first prot'cdiire is to ex- 
a. ini n e ii i c c r a n ivslia-f t , an d 
if rids is i'ounfl to be 
S'.:orefi, the marks must be taken- oi.it by means of a lap 
vviiile ihe erank is' slowly revo'ivmg hi the- lathe, or if a 
laliic ixa not at hand, by means o.f- a dead .smooth file arid 
eiricry rloUi. Hie lapping'- method certaiiily gives -the best 
results, and should be used -in preference- -to' the emery cloth 
method if possible," as -most -crank .pins. wear out. of ti-iith, due 
to tlie greatest pressure continually lia.ving .effect upon the 



Fig. I.— LAPPiXG Toq-l. ■ ■ A, Icrul bloclis. 

B, -binding bolts. C. steel handle. 
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same spot on the pin. The lap will tend to true the pin np, 
whereas the emery cloth method will only smooth up the 
surface. A lap may be made as in fig. i, where A A arc lead 
blocks shaped as shown, B being small coach bolts securing 
the blocks to the flat handle C, and provided with wing nuts. 
Tlie width of the lead blocks should only be about iialf that 
of the crank pin, so that it may be worked from side to side 
to prevent rings being formed on the surface of the pin. The 
lapping process may, in a measure, be likened to that of grind- 
ing in the valves of an engine, the valve seating being replaced 
by the crankshaft and tlic valve by the lapping tool. A 
mixture of fine emery powder and oil forms the lapping or 
grinding medium. The crankshaft sliould, correcliy speaking, 


Fig. 2. 

be mounted and revolved slowdy in a lathe, and after fitting 
the lap to the crank pin to be operated upon, a liberal supply 
of mixture should be applied before and during tlie rotation 
of the crankshaft, the lapping tool being held by hand. As 
the lead blocks bed down, the wing nuts must be tightened 
to retain the necessary pressure, though nothing abnormal in 
this respect is necessary. 

Lapping the Crank Pins. 

It is, however, more than possible that a lathe will not 
be at hand. In such a case the crankshaft may be secured 
to the bench, as shown in fig. 2, and the lapping tool turned 
by hand when fitted to the crank pin in lieu of tiic connecting 
rod. It is essential that the side to side movement should 
be maintained with regularity in order that the process may 
have effect equally over the whole width of the surface. The 
lapping should be continued until a dead smooth surface is 
obtained. 
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Neither of these methods is, however, of much use if the 
crank be badly scored, through lack of lubrication or a 
melt out ” of a white metal bearing, for instance ; in such 
cases it is advisable to have the shaft regroimd by a com- 
petent firm of engineers who possess the necessary' grinding 
miiclmiB. and fixtures for this class of work. 

The crankshaft being true, it should for convenience be 
secured firmh^ to the bench- — in preference to holding it in a 
vice — by means of a bolt provided witli a plate of sufficient 
size to bridge two of the crank webs, and passing through 
the benclr as shown in hg. 2 , 1'he first crank pin to be 
operated upon should overhang the liench, so tiiat it may be 
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possible to work the connecting rod round when fitting the 
brasses ; and in speaking of brasses white metal-lined bear- 
ings may be included. 

If the amount of slackness in the brasses be but slight, 
it will be sutficient merely to rub their edges on a piece of 
emer\* clotli laid on a flat surface, such as a lathe bed or 
surface plate. This plan is better than using a file, as it will 
ensure the edges of the brasses being quite hat and without 
any tendency to rock when placed together. 

Sufficient should be taken oh the edges of the brasses 
to make them grip the crank tightly, the outer diameter being 
repeatedly cliccked by means of a pair of calliiDers during this 
operation to see that it remains parallel, otherwise the con- 
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SECTION 


iiccting rod cap will only grip the halves at one end. and, the 
sii])]X)rt being insufficient, they will quickly work loose in 
the connecting rod end. When it is judged >hat enough has 
been taken oft the edges of the brasses \o allow' of scraping 
in to fit the crank pin, the edges of the connect inured and 
cap ?:Jioukl be siniilarly reduced— but in this case a file must 
be used-being cxtrentely careful after the latter operation 
to check the bore of the connecting rod and cap and see that 
parallelism is inainlaincd. for it is just as essential as in the 
case of the outer diameter of the brasses. 

Sc RA p] XG Bra sses . 

After tliis the brasses sbould be assernliled in fjosiiion, 
and with the connecting rod bolted on to tlic crank pin — - 
which should previously be lightly smeared with a little (very 
little) red Icacl mixed with tail to a stiff ])asU' — then, taking 
care that the connetding rod is tiu? riglit way round, if there 


happen to be a long and short side to the big end, the rod 
■should be worked round a few times and then removed ; it 
will then be found that the high spots on the brasses are 
marked red. Holding each half brass in a vice in the manner 
illustrated in fig. 3, the high spots must be removed bv means 
of a scraper. The most convenient shape of tool for this 
(dass of work is shown in fig. 4. Usually tlicse are made out 
.of an old half-round file, and should be hollow grcmrul. as 
shown in the sectional view, and finally finished, and after- 
wards kept keen by rubbing on an ordinar}' carjicnler's oil 
stone ; to scrape properly the edge must be almost as ]<ecn 
as a razor. There is undoubtedly a knack in using a, scraper, 
which can only be acquired after considerable practice, ami 
it is advisable to practise on a piece of soft meial formed as 
one of the blocks of the lap shown in fig, i. The operations 
of taking a little off the connecting rod, cap, and faces, bolting 
;up to the crank pin, removing and scraping down the liigh 
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spots, must be repeated xintii the bi'asses mark up evenly all 
over after being turned round the crank pin wiien bolted in 
position, and at the same time their edges must lia\'e come 
tightly in contact, and also those of the connecting rod and 

•cap. 'y : • 

To Guard Against Loose Bearing Bolts. 

If the edges of the brasses do not touch when the bolts 
are tight, as at A in fig. 5, it can.be understood that as the 
surfaces wear the brasses will become loose in the connecting 
rod big end ; further, if the edges of the bras.ses meet, but 
a space be left between the connecting rod and cap, as at B 
in fg. 3, the comparative light edges of the brasses will give 
way under the strain of the big end bolts, and the jiounding 
of the engine will result in tlie loosening of the cap after the 
engine lias been run a, sliort time. Another point to obscT \(‘ 
is to make sure that the lieads of the big end bolts are bedding 

down solid in position and 
not riding on any tins, 
burrs, or dirt, which, flat- 
tening down after nmiiiiig, 
will allow tlie bolts to 
slacken off. To guard 
against this the bolt lieacis 
should be struck with a 
hammer a d’ew times on 
.finally s.erewi:ng, up' ; also,, 
it . will be ■ as . well , to, ■ 
the connecting rod a good 
pounding with a mallet on the gudgeon pin end and on 
the cap to ensure the brasses themsehxcs being thoroughly 
beddecl into the connecting rod big end. If the gudgeon pin 
end of the connecting rod be struck with an ordinary or soft 
metal hammer instead of a mallet, consideration must be 
given to the thickness of metal left at that point b\’ the box'e, 
that is to say, do not strike so hard as to ihilten out the 
small end of the rod. When the bedding in has l')een accom- 
plished the brasses and crank pin should be weil cleaned 
and then covered with oil before finally assembling, and also 
the oil grooves must be made their original (iejilli by means 
of a small half-round bent chisel. As the amateur inechaiiic 
is rather prone to the use of spring washers, 1 would decry 
this practice on bearing bolts or cylinder flange studs, for 
they are apt to snap in two and fail away from tlie bolt, 
leaving it slack, and probably bringing about disastrous 
results. Well-fitting split pins tightly hammered over to 
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prevent their working and wearing in the holes and finally 
dropping out are alone permissible for seeming the nuts of 
these bolts. 

The Tightness of Bearing. 

The tightness of the brasses bn the crank pin must not 
be adjusted by means of the bolls ; these should be drawn 
up as tightly as possible, and if tiie bearing then work too 
stiffly a little more should be scraped away from the bearing 
surface until they are a nice fit. 



It is impossible to give directions as regards the tightness 
of a bearing; no hard and fast rule can be laid doum. for 
this matter depends upon the thoroughness with which the 
scraping lias been carried out. As a rough guide, it may 
be taken that if the connecting rod will just or hardly support 
itself horizontally when bolted to the crankshaft it will not 
be far wrong. White-metal brasses may be set up tighter 
than bronze, as, the metal being softer, any remaining high 
spots are soon levelled down with the running of the engine. 
If possible, it is desirable to run the bearings in by belt- 
ing the. engine up to a line of shafting, but if this be not 
possible the engine should be run slowly fur short intervals 
to give time for the brasses to cool down between each run. 
Never race an engine immediately after the bearings have 
been refitted, a.s the greater the speed the greater the heat- 
ing — it serves no useful purpose, and only shows lack of 
mechanical knowledge, besides putting an enormous strain 
on all the parts of the engine ; the same applies at any time 
for that matter. 
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After all the big end brasses have been fitted, tliese should 
be removed and placed at one side until the main bearings 
have been attended to. It will be found in some cases that 
the latter are in good order, as they do not, or should not. 
wear as rapidly as the big ends. It is, therefore, as well to 
try them for shake before spending time in refitting. The 
lubricating oil should be washed out with paraffin, for a long 
bearing having considerable shake in it may otherwise feel 
quite tight, owing to the presence of thick oil. 

The Main Bearing. 

If it be deemed advisable to take up the main bearings, 
the same procedure may be followed as with the big ends, 
only that in engines where the bottom half of the crank case 

also forms the bearing caps 
the ' brasses will require 
packing up with metal foil 
or paper , as the caps so 
formed cannot be let up to 
the brasses. While this 
method of packing up the 
brasses is permissible in 
the case of main bearings, 
it should never be resorted 
to in the case of big ends 
or trouble may result* 

The top half of the 
crank case sliouM be turned 
the reverse side up on a 
pair of trestles and the 
two end bearings "fitted 
first; then, as each inter- 
mediate or single centre bearing is fitted, it should be noted 
that tbe crank does not ride on the brass or require spring- 
ing down to bed properly. Want of care in this direction 
has been the cause of many crankshaft failures. 

When the main and big ends arc finally assembled absolute 
cleanliness is essential, as any foreign matter between the 
brass and llic shaft will cause heating, and any dirt between 
lh<* brass and its lioiising will crush and, wwking out leave 
the brasses slack again. Everything having been assembled 
and the liottom half of the crank case fitted, the wViole should 
be turned over and the pistons fitted. If the gudgeon pin 
bushes be worn they should be replaced, although another 
plan, when the pin has also wwn slack in the piston, is to pass 
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reamer of slightly larger size than the original pin thioagh 
both the bush and the piston and fit a new and slightly larger 
gudgeon pin. Many of the engines of a year or two ago 
would be all the better for this treatment, as tlie pins were 
generally on the small side. Undoubtedly a number of pistons 
are distorted by the bending of the gudgeon pin, this being 
shown by the uneven wear apparent with some pistons. 

As each piston is fitted it should be tested for squareness 
by means of a square placed against the side of it and on the 
top of tlie crank case, and if any one or more be incorrect 
in this respect the connecting rod be sprang by means 
of a wringing iron, as shown in fig. 6. Main’ omit this litde 
refinement ; and though considerable variations slioiild not 
be corrected in this way, it stands to reason that, as no 
special precautions are usually taken to keep the bore in the 
brasses parallel during the scrapiiig-in process, the pistons 
are certain to be out of truth sometimes, and if tlic engine 
be assembled without this being rectified, the big end bearings 
will wear bell-moutlicd. Tliis point may be checked earlier, 
in the process of scraping-in the bearings, by temporarily 
fitting each connecting rod, the crankshaft, and jiiston 
together and squaring up to the crank cheeks. 

Remetalling of White-metal Bearings. 

In engines which are fitted with white-metal bearings, 
it occasionally becomes necessary to remetal one of these or 
the whole set. There are a few tips in the remetalling of a 
brass, the knowledge of which will save a lot of lime and 
ensure satisfaction. Many fail in a sim]-)lc job of this nature 
through trying to accomplish it in too makeshift a way. A 
simple jig, as shown in fig. 7, will enable a white-metal to be 
cast in a brass ready for scraping-in to the crank without 
boring out. The half-section of a piece of steel cycle tube 
the same size as the crank pin should be riveted to the sheet- 
iron angle plate quite square with the base, the half brass 
being held by a clip or bound to this with iron wire. The 
crevices round the brass and the jig should be filled up with 
fire clay. The jig must be constructed wholly of metal, S(j 
that the whole may be heated up with a blow lamp to almost 
the melting point of the white metal. The old metal having 
been melted out and the half brass having been well tinned 
(covered with solder and then wiped with a cloth while tlie 
solder is in a molten state) before being fixed to the jig, the 
white-metal should be melted in a clean plumber’s ladle and 
poured in between the jig and the brass. (Care must be taken 
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not to overheat llic metaJ or its nature may be altered, owing 
to some of the constituent parts being volatilised.) While 
this is being done it is advisable to keep the metal in the 
ladle stirrcfi, as some brands of alloy require this to prevent 
the metals of which they are comi})osed from separating, 
which would result in hard and soft places in the finislicd 
bearing, if any blow-holes occur on the surface of the ])ear- 
ing. these may be tilled with white-metal nni in witli the 
ai<i of a. blow-lamp or .soldering-iron to sa\e n’casting.-- 
W. Bourne Dale. 

Overheated Bearings. 

main bearings and big end ol the con- 
ncu'ting rod bearings are scrajied-in when new or after 
running some considerable lime it is necessary to take np 
the wear and rescra pc the bearings after a greatcu* or less peril)?!. 
On again niiintng the motor, it is somclimcs fournl that there 
IS a tendency to cA'crlieat the bearings, and liberal su])plies 
of oil must be given to avoid seizing. U will be found that 
if after scra|)ing in the brass, and before putting on lubri- 
cating oik tlie wearing surfaces a, re well nibbed with tlaked 
graphite, they will run much sweeter and will not have the 
same tendency to heal up. When examined nuiter a micro- 
scope the surfaces appear to be porous, and made up of more 
or less sharp crystals. The effect of the graj)hile ai>pears 
to be that the pores arc filled up with this unctuous material 
and a smooth surface formed, friction thus being materially 
reduced. Be sure that pure flaked graphite only is itscd. 

Dirty Engines. 

%Q From time to time one comes across or hears of an 
engine which has developed a mysterious knock, and 
for which neither advanced ignition nor worn bearings can be 
accounted responsible. It is well, therefore, to point out 
that a very frequent cause of an engine knock is the formation 
of carbon deposit in the cylinder head and on top of the 
fjislon. This carbon deposit {which becomes incandescent, 
and so causes j)re-ignilion) is formed partly of the residues 
of comlnistion, but is made up mostly of burnt luliricating 
oik In many cases the excess of carbon dejiosit is brought 
aboul by excessive lubrication, but on the other hand some 
engines are naturally prone to the formation of this dcq)osit, 
and no amount of core in regulating the oil sup})Iy correctly 
will prevent it. 

There are .several chemical carbon removers on the market, 
and recently a process has been introduced by means of which 
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the carbon can be removed by burning it out through tlie 
agency of oxvgen. The more usual method is to remove 
the c\dinders and scrape away the deposit from piston and 
combustion head, but by means of specially formed scrapers 
(which can be made from pieces of wire or steel strip specially 
for the engine on which they are to be used) it is possible 
to remove the deposit without taking oh the cylinders. Of 
course, the work cannot be so thoroughly and certainly done 
by this method, but where a knock has become very bad 
and llierc is not time to take the engine down the. cause of 
the trouble can frequently be removed by an hour or so's 
work with scrapers manipulated through the valve pockets. 
When this method is adopted the piston of the cylinder to 
be operated upon should be brought to ihe top of its move- 
ment, both valves being closed. After the deposit has been 
loosened it should be removed from the cylinder by any 
means available, such as blowing into one vah'e pocket with 
a pair of bellows, allowing the drippings to fly out through 
the other pocket, or it can often be removed with a piece of 
flannel moistened with paraffin, to which the scrapings will 
stick if the rag be pushed well inside the cylinder with a 
piece of wire. There is no doubt that not only will carbon 
deposit cause a more or less serious knock, but in many cases 
it also causes loss of power by restiicting the valve passages 
and consequently the flow of tire gas, both inlet and exhaust. 

Internal Cleaning of Slide Valve Engines, 
jggl Owners of slide valve engines who have not had 
previous experience with the type should bear in mind 
that the operation of cleaning is an entirely different one 
from that of cleaning a poppet valve engine. Tire cylinder 
heads of the slide valve engines are* detachable and quite 
easily removed by the undoing of half a dozen nuts which 
hold’ tire head down. Sometimes the head sticks a little, 
but it can be immediately removed by turning the engine 
over, when the pressure of air compressed by the piston will 
push the head up — of course, the nuts should be left on so 
that the head will not be blown right off. In cleaning the 
engine it should be borne in mind that nothing need be done 
except to scrape the top of the piston and the inside of the 
cylinder head. The piston of each cylinder should be brought 
up to a position in the sleeve so that both the valve ports 
are closed. It should then be scraped in the ordinary way 
and the deposit carefully removed ; it can easily be mopped 
out with a rag damped in paraffin. The valves should be 
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left severely alone, as any slight , deposit which may have 
accumulated is a benefit rather than otherwise. 

On each of the heads there is a two-piecc junk ring and 
three ordinary piston rings, the junk ring being pegged for 
position, and in some cases the piston ring also. These rings 
should not be cleaned unless they are sticky, that is, not free ; 
if they are merely dirty it does not matter so long as they 
are free. If it be necessary to clean them they should be 
thoroughly wa.shcd with paraffin and then oiled with engine 
oil. Before putting a head back into position the engine 
should be turned so tliat the inner sleeve is at its uppermoM; 
position. As a rule, the junk ring and piston rings slip in 
quite easily ; If lliey do not, no force should be used, but a 
piet'c of wire taken and held lightly rouiul each ring while 
the head is pushed down firmly. Any difficulty of inserting 
the rings into live sleeve is due*to the 'fact ihal 'in some cases 
the slaeves arc not so much tapered at the nujuth as in the 
ialer engines, and the rings w^erc stronger 1:1 lan tliose now 
used, as it lias Itecn found that there is no n<?ed for stiff 
rings to ])reservc a gas-tight working joint. With the later 
engines the rings slip in without the least difficulty, and 
there is no need to use a piece of wire to compress' them. 
Of course, the ring.s should be arranged to break joint, though 
it docs not appear to signify in the least if they all get into 
line, as the compression is not sensibly affected. 

It is necessary to bear in mind with sliding sleeve valves 
that it docs not really matter how dirty the engine is so long 
as the deposit is not sufficient to cause pre-ignition or knock- 
ing. Certainly they reach this stage no sooner than ordinary 
engines, but until the knocking occurs they are best left alone. 
Tiiis is due to the fact that any very slight leakage which 
may exist between the sleeves, or between the inner sleeve 
and the rings in the head, is filled up by the carbon deposit, 
so that the engine automatically increases compression after 
running a few hundred miles. As that is so, it is best not 
to disturb any of the deposit except that on tlie piston top 
and tljc inside of the combustion head. There is no real harm 
clone in disturbing it except that it will take two or three 
hundred miles running, perhaps more, before the engine 
resumes its normal sweetness. We believe tliis is a point 
whit'll lias not lieen mentioned previously in print, and we 
mention it because the natural tendency of anyone who looks 
after his .engine carefully is to remove 'every speck of carbon 
deposit away from everything he can get at when he cleans out 
a poppet valve engine. He does not realise that the valves as 
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such do not get dirty, and this is where the slide valve differs 
from the poppet valve, and explains why, short of pre-ignition, 

the normal condition of an internal' combustion engine 

dirtiness — is no drawback to a slide valve engine ; indeed, 
within the limits we have named, 'it is an advantage. 

To Make Cylinder IVashers. 

Wiicn an engine is taken down for removing carbon 
deposit, any washers between cylinders and crank case 
arc likely to be destroyed ; spares are probably not avail- 
able, and the owner or mechanic has to wait till" one arrives 
or to set about making one. It is a simple job to dump the 
cylinder on a sheet of paper and set to work with scissors 
and pencil in the case of single-cylinders, but a four-cylinder 
monobloc casting or a Ford combustion head washer is a 
very different proposition. Here is a, common engineering 
shop (lodge for rapidly producing a perfect washer : Stretch 
a sheet of thick brown paper taut over the cylinder base plate, 
or whatever part needs a washer, and tap the taut paper 
lightly with a very small hammer all round the outlines of 
the part that needs packing. The light blows will cut the paper 
against the metal, and a perfect washer, including accurately 
shaped and registered bolt holes, can be tapped out in a very 
few minutes, I made a paper template for a Ford combustion 
head washer inside ten minutes by this dodge, and afterwards 
transferred it quickly to a thicker material. — D, 

Removing the Engine from the Frame, 

42 disconnect all wires, ignition rods, inlet, ex- 

haust, and water connections, also the pump when it 
is removable and attached to the engine case, or any other 
bracket which prevents the ready removal of the ‘engine. 
Always mark all the parts with a centre-punch, letter, or 
number stamps to facilitate reassembling ; note the length of 
any adjustable rods, so that there will be no alteratron in 
these when .again put in place. Mark with a sharp scriber the 
exact position of the engine brackets on their bedding, in 
case the securing bolts are slack. 

The next operation is to take off the cylinders : Slack 
off the nuts which secure the first cylinder flange to the crank 
case, then gently lift the cylinder until the piston can be 
seen. Rotate the flywheel until the piston comes to its low^cst 
point, so tliat there is not to to pull up the cylinder. Allow 
the connecting rod to rest on one side of the'erank case, so 
that when the cylinder is pulled entirely away from the piston 
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the liitter will not fall iigainst the rod and have a piece knocked 

out of it. 

Having removed the cylinder or cylinders from the crank 
chamber and disconnected practically everything that can be 
disconnected, the pistons, which will be projecting out of 
the crank case, should be bound up in some rags, so that 
they cannot flop about and damage themselves or the edges of 
tlie holes through which they protrude on the connecting 
rods. small single-cylinder engine can usually be removeci 
with the help of a single assistant, l)ut most engines arc too 
heavy to take out of the frame, even wlien all the top hamper 
has been removed, without some form of lifting tackle. A’eiy 
few jmvatc motor houses have any such facilities, and the 
only tlhng to do is to rig up a tcmjjorary crane. I’his can 
usually be arranged witli the hedp cjf the kn al builder. From 
him a couple of tall trestles and a. strong cross hcjiin should 
be borrowed. From the centre of this a pulley and a chain 
or rope can lx* suspended, and after carefully fitting a couple 
of ropes round the engine, it can be gently hauled out by 
the tackle. \'ery great care must be taken in this operation, 
as the engine may swing about and damage itself or some 
part of the car. Of course, it is assumed tliat, Ijefore any 
attempt is made to lift the crank chamber, the radiator will 
have been removed, and in some cases tlic dashboard must 
also be taken away. In small motor houses there may not be 
room for a couple of trestles, and in that case the help of a 
carpenter will be necessary to fit up flat against the wall a 
couple of equivalents to trestles. 

Having lifted the engine sufficiently high, tlie chassis can 
be run back, when the engine can be lowered on to a strong 
box or bench or on whatever it is proposed to keep it while 
it is being seen to. After the bolts holding down the engine 
to tlie chassis have been taken out, a very sharp look out 
should be kept for packing, as a good many engines are lined 
up in the frames by placing thin pieces of metal under the 
bearer brackets. 'Fhese may vary in thickness or number, 
so tliat a. careful note should be kept of the plates removed 
and the }»osition from which they are taken in order that 
when the engine is put back it will be lincable with the chassis 
and, tiic clutchshaft. 

Siarliug a very Rcluctani Engine, 

^09 I recently witnessed four men trying to start a par- 
ticularly sulky 40 h.p. engine of semi-racing design. 
The theoretic ]:)lan is. of course, to discover why the engine does 
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not start at the first puli and remedy the derangement. In 
practice, these four experts failed as a single-handed amateur 
often fails — the quiet corners of our roads witness many 
desperate scenes. At last the quartette bodily pushed the 
car some distance to the summit of a hill, and started the 
car, and thus the engine, by gravity. Climbing the next 
ascent, the driver muddled a gear change, and contrived to 
stop his engine once more. A little later the party were 
attempting to make a bargain with the owner of a horse and 
cart, when the quiet amateur stole up and suggested placing 
sixpemn^ bits between each valve and its tappet, thus attach- 
ing an emergency half “Compression valve. No sooner said 
tban done. The handle, which had just previously caused 
four strong men to stand aloof, could now be revolved by a 
girl, and the engine started up at once. Testing being thus 
simplified, the derangement was soon traced and remedied, 
and the car sped on its way. — B. H. D. 

To Star I up an Engine after Standing for a Long Time, 

44 engine that has been standing 

unworked for a long time, it frequently happens that 
the motor is found to turn with great difficulty, and that 
there is little or no compression. In such cases some people 
are in the habit of introducing petrol to the cylinders by 
means of the compression taps or the sparking plug orifices. 
Occasionally these measures succeed, but not often. When 
they fail they only aggravate the evil. For my own part 
I have always advised injecting engine oil into the cylinders 
or a mixture of half cylinder oil and half parafiftn. The root 
of the trouble is the fact that during the long stationary 
period nearly all the oil has flowed down the cylinder walls 
back into the crank chamber, while what remains, having 
become oxidised, no lonpr presents any lubricating qualities. 
Those portions of the pistons which are consequently devoid 
of oil are dry, and the metal surfaces are directly in contact 
with each other, thus on the compression stroke the gas <‘an 
leak by. 

The suction on the carburetter, though the latter be the 
best of its kind, is consequently relatively weak, and a very 
poor mixture finds its way into the cylinder. When petrol 
is introduced into the cylinders the four explosions resulting 
are sometimes sufficient to start up the engine and raise some 
oil on to the cylinder walls, but it frequently happens that 
the explosions so induced are too weak actually to start the 
engine, the exploded gases passing* down the walls of the 
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cylinders past the pistons for the reasons gi\en alx)ve. The 
petrol so introduced liaving dried up what little oil remained 
in position, the engine becomes harder to start than ever. 

On the contrary, the thinned engine oil will flow between 
and round the piston rings and form a good gas seal at once ; 
it will disperse the old dried oil or liquefy it and so render it 
useful ; the engine will answer sweetly to the handle ; a good 
suction will be exerted on the carburetter ; a good mixture 
will result, and the engine will start merrily. " it must he 
understood, however, that this happy result will only ensue 
when the engine is furnished with a, good carburetter which 
will permit easy starting up when cold under ordinary circum- 
stances. If, however, the carburetter is known to be'stubborn 
under such circumstances the tliinned oil treatment must bc‘ 
followed and the engine turned round by hand uniil it turns 
with its wonted sweetness. Then petrol, sufficient to com- 
pensate for the shortcomings of the carburetter, may be 
introduced through the compression taps or otherwise, but 
not enough to disperse the oil. Indeed, it is almost best 
under these circumstances to squirt the petrol into the induc- 
tion pipe close up to the valves rather than into the cylinders 
themselves. — H. Feron. 

A Case of Obstinate Starting. 

4S engine of a very w^ell kept car under our notice 

had been gradually growing more difficult to start 
for some time past, and finally a solution w^as rendered urgent 
by its refusal to start under any circumstances unless petrol 
was first injected through the compression taps. It is a car 
on which the petrol consumption has been cut down to the 
vanishing point by a very ingenious and careful owner, and 
the fault w^as at length traced to the throttle spindle. The 
carburetter is an old pattern, and the throttle is a hinged 
disc threaded on a spindle revolving in two holes cut in the 
sides of the induction pipe. By long usage these holes had 
become slightly enlarged, and were admitting a considerable 
quantity of air. The jet having been reduced to the minimum 
aperture, the trouble was that, owing to the unsuspected 
ingress of this extra air, a sufficiently rich mixture for the 
engine to start upon had ceased to become obtainable. A new 
throttle of more up-to-date type was fitted as a cure. Difficulty 
in starting is often caused by an air leak. 

Priming with Petrol, 

4S ^ common practice with all engines which 

may be difficult to start to inject a little petrol into 
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each of the cylinders, as this performs the double office of 
providing an explosive mixture and also of freeing the 
piston rings, which may have become somewhat gummed 
after standing for a few days. A good many engines, however, 
have no compression taps, so that i:>etrol cannot be injected 
in this way, but it often happens that these engines have 
automatic carburetters— that is, carburetters with spring-* 
controlled air valves — and it is common practice to pour petrol 
into the air valve, as this is close to the engine, and the engine 
will suck petrol from here when it wall not pull petrol through 
the jet. This is all very well, but one precaution should be 
observed on engines which have the magneto on the same 
side as the extra air valve. Should any petrol be spilled 
when pouring it into the air valve, the magneto, as soon as the 
spaik is obtained, is almost sure to ignite the fumes so that 
if there be the least risk of any petrol falling on or near the 
magneto when priming the air valve it is desirable that a 
cloth should be thrown over the magneto during the operation 
to serve as a protection. 
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Care of Grease Luhricaiors, 

Pressure should always be kept on screw-tlown 
feed lubricators serving grease on to the bearings. 
Owners should get into the habit of giving the caps of the 
lubricators an eighth, quarter, or half-turn fretpienlly. Over- 
much is vastly better than too little lubrication in such bearings 
as arc so served. 

It is often noticeable that the ordinary screw-down 
lubricator is very hard to manipulate. This is due to the 
feed hole at the bottom of the lubricator being too small, 
or to the lead pipe communicating with the bearings having 
too small a bore. There is no reason why screw-down lubricators 
should be made so difficult to operate ; this matter really 
deserves more attention from the manufacturers and those 
who have to use them. The screw portion should be capable 
of being easily twisted round by means of the thumb and 
forefinger, and not have to be forced down with the hardest 
stress which can be put on with the hand or with a spaimer 

Leahy Grease Lubrkaiors. 

MM Although most of the best makers do not practise 
false economy, others, who should know belter and who 
may make realh' excellent cars, give their ciistonier.s consider- 
able trouble by fitting cheap and too often na.sty ignition i^ugs 
and grease hibricalors. ft i.s to the grease lubricators we par- 
ticularly wi.sii to refer at the moment. The cheaper ones, 
instcxul of being turned from the solid bar, arc made in two 
parts, the cap and the barred being separately nuide, and the 
consc^quence is that they very frequently leak round the 
joint, as indicated by A. The result is that when they are 
screwed up, the grease, in.stcad of going to the bearing, oozes 
out all round tlie cap. At first sight it seems a hopeles.s job 
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to stop this except with a new lubricator, 
but we have found that, by carefully cutting 
a stout leather washer which fits somewhat 
tightly into the barrel, the trouble may be 
got over and the leak stopped. The best way 
to cut the washer is to place, the lubricator 
upon the leather and tap it with a hammer 
so that an impression of the barrel is made 
on the leather, which should then care- 
fully cut, though, as we have said, to be 
successful the leather disc must iit tightly into the head of 
the barrel. 

Covers for Greasers. 

MQ once saw^ a very good 

tip for keeping screw-down 
greasers free from the dust and dirt 
which usually accumulate round 
these fittings, and some of which, 
unless carefully removed, is liable 
to get into the greaser, and so into 
the bearing, to its ultimate damage. 

The protector consisted of an or- 
dinary indiarubber ball having a 
hole cut into it which would just 
allo-w it to pass over the greaser 
and get a grip on the collar or nut 
at the base. The ball covers were 
painted to match the car, and,, 
looked very neat indeed. With 
flap-top oil lubricators, such as 
those of the steering pivots, a pro- 
tection of this sort is most desirable. 

Leaky Hubs, 

gQ From time to time it will be found that the wheel 
bearings, and especially those of the front wheels, com- 
mence to throw out their lubricant. We are referring now to 
those bearings which are grease-lubricated. Of course, all 
bearings will do this if they are over-charged, but the particular 
leakage we refer to occurs when, perhaps, no grease has been 
put in the hubs for three or four hundred miles, and it does not 
necessarily happen on a very hot day. In other words, the 
symptoms are those of an overfilled hub, and yet one may 
know perfectly well that this cannot be the cause. When this 
IS the case, the leakage is actually an indication that more 
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grease is required. What happens is this. Almost ail greases 
subjected to a churning action, such as they get in a front 
wheel with its stationary pin and revolving hub, liquefy gradu- 
ally, and after a time become so thin that the grease runs out 
of the hub like oil. The way to stop the leakage is to take oft 
the hub caps, drain out the thin grease in them, and replace it 
witli fresh grease. 

Squeaks. 

^jr Failure of lubrication in any pari of a motor ant! 

car is usually announced by a squeak, wliich may 
or may not be a matter of serious consequences The mc^torist 
should always endeavour to locate the squeak at the earliest 
possible moment, and the first point to note is whetlier the 
squeak appears to keep rhythm with the engine or with any 
portion of the gear, or whether it be an intermit tent squeak 
without any particular period of frequency. One point is 
worthy of remark — that a sparking plug will occasionally 
develop a leakage round the wire or at the joint, which will 
give a squeak very similar tq a squeak due to want of lubrica- 
tion. Should this be suspected, the sparking plugs may be 
changed or new coj^per washers fitted. 

A Lubricant jar Springs. 

A good and lasting anti-rust lubricant for the leaves 
of axle s];>rings may be made by heating and blending 
I lb. old indiarubber. | lb. grease, and | lb. graphite. 

Keeping Oil Holes Free from DirL 

Most users of cars are very neglectful in their 
oiling of short shafts such as brakesbafts, clutch- 
shafts, and the like. They simply think that these parts 
can be left to take care of themselves, whereas they should 
be lubricated as regularly, although not so frequently, as the 
gear box bearing or road wheel bearings. As a number of 
brake spindles are carried on cast bosses which readily lend 
themselves to the fitting of clip rings over the oil holes, these 
clip rings, such as are usually fitted to the liub of a bicycle 
wheel, should be fitted over the oilhoies, and thus no dirt 
or wet can be allowed to get in the shaft bearings. The brakes 
work much sweeter, and also clutchshafts have less friction, 
so that less effort is required to depress the clutdi or apply 
the foot brake. On one occasion we came across a case of a 
rear brakeshaft which w’as absolutely rusted solid in its place, 
and could not be moved at all ; thus the rear brakes were 
rendered quite useless through a simple case of neglect ot 
fitting these clips and of oiling the parts regularly. 
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An Oil Force Pump. 
¥ It is a 


convenience 


oil on the car. A thoroughly good one can be bought 
for 4S. or 5s., some 7in. or 8in. long, and really well con- 
structed. With this the very thickest of oil can be picked up 
and injected into almost any part of the car. It is most 
useful for lubricating many places, and comes in handily in a 
number of ways. 

The Smell from Cars. 

SS There is no need for us to dwell upon the evils of 
over-lubrication so far as smoke and smell are con- 
cerned, but there are some cars wliich, whether they be over- 
lubricated or not. always smell more or less, and 'it will be 
found that this smell is different from the ordinary odour of 
burnt lubricating oil. In most cases it is due to oil or grease 
leaking from the gear box and thrown by the shaft on to 
the hot exhaust pipe. At this point the pipe may not be hot 
enough to really burn the oil up immediately, but it gradually 
fries it, and makes a most unpleasant odour in so 
The remedy is a simple and obvious one. As a rule, the leakage 
if round the primary shaft of the gear box bearing, cannot 
be stopped, and the thing to do is to protect the exhaust 
pipe from the splashes. This cam always be done by fittim^ 
a thin sheet iron shield an inch or two from tlie exhaust pipe 
and between it and the line of the oil splashes. 

. Denaturised Engine Oil. 

SS average motorist pays particular attention to 


his petrol and oil — literally the breath and blood of the 
engine— but why should he wait till the engine virtually 
screams for attention in the matter of cleaning ? This leads up 
to another point. One engine we have in mind has its crank 
ease thoroughly drained every 900-1,000 miles and well washed 
out with paraffin, then refilled with oil. This proceeding seems 
absolutely necessary in these days of high-speed engines and 
IS a most important factor in the keeping of a clean efficient 
engine. 

Oil after being churned around in a crank case for i 000 
miles IS, to use an Irishism, not oil at all ; its “ body ” 'has 
gone. To boast that one’s engine uses only a gallon of oil every 
so many hundreds or thousands of miles or so, thereby imply, 
mg economical running in this respect, is positively foolish 
for the pouring of fresh oil into the crank case without getting 
rid of the old oil is only lessening the lubricating properties 
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and increasiaj^^ the carbonising proclivities of the whole ; besides 
whicli, surely oil is clicap enough. 

Xot only so. but tlie oil gets dirty from the dust which 
finds its way into the crank chamber and from minute particles 
worn off the ])earings and cylinder walls. 

Cleaning Gear Boxes and Back Axles. 

We have mentioned in the preceding paragraph that a 
tJM niolorists do not sufficiently oUen C‘tn]Hy out 

and clean their crank chambers, but those who give at tint ion to 
this matter are com])arativcly numerous r<»mparcd with lliosc 
who never think atiout: doing anything more to the gear box or 
back axle than refilling it from time to time with liiluicant. 
The gear box is not like an engine, and it does not require 
em])tying so fiequently. but at least every six months the |.)lug 
at the bottom of the gear box should fie taken out and all 
the grease and oil in the box washed out with paratfin. 'Fhe 
quickest ■vva3‘ to do this is to lake the lid off: the gear box, 
fill it u|) with paraffin, then run the engine for a minute, so 
that the paraflin mixes up with the lubricant in the box 
sufficiently to reduce its consistency to a more fluid state, so 
that wdien the plug is unscrewed at the bottom of the gear 
box the mixture will run out freely. When it is run out the 
plug should be put back and the gear box half filled up again 
wdth paraffin, and all the stale grease should be bruslied out 
of tlic corners and crevices with an old paint brush. The 
dirty paraffin can then be run out and the gear hox filled 
with fresh lubricant. Some gear boxes are made to take 
only, hut many still require a mixture of oil and grease, which 
should be of about the consistency of treacle. If it is much 
thicker it will simply pile up in the corners, after the 
toothed wheels have cut a track through it, and never be 
of any use till tlie licarings have become heated sufficiently 
to melt it, when the chances are that they will be damaged 
more or less seriously. If, on the other hand, oil only is used, 
in the average gear box it runs out round the bearings almost 
as quickly as it is put in. In fact, we have always experi- 
mented with every gear we have had so as to use the thinnest 
possible mixture— ilia t is to say, the minimum, amount of 
grease— diut only in one or two cases have we found it possible 
to use. oil alone without undue leakage. Half yearly, loo, the 
back axle should be treated in the same way as the gear box, 
Back Axles. 

It will be found that all back axle cases have a screw 
plug at the bottom of the differential case, so that the pro- 
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ceaiire of swilling with paraffin can be carried out in precisely 
the same way, but it is, of course, best to jack the wheels 
up and turn them round by hand a few times to stir up the 
paraffin and the oil before letting out the mixture. As a rule 
back axles want no grease, and a good thick oil is all 
IS required, and it is much better to put in a little and 
often than to put in a large dose at one time, as the oil works 
Its way along the axles and then back along the wheel hub 
out on the brake drums, whence it splashes the tyres on the 
msides badly. However, many back axle cases have no 
means by which the user can tell whether he has put in 
suilicient oil— and a careful man likes to be on the safe side— 
so the only thing to do is to put in enough, and then, if it 
comes out on to the tyres, to let out a little through the screw 
plug. Very few back axles require more than about two 
pints of oil, so far as our experience goes. All makers 
will inform the owner, on application, how much oil and 
grease should be applied to the gear box and back axle. 

Keeping to One Brand of Oil 

5S often told to choose one brand of tobacco 

and keep to it. It is equalJy good advcie to recom- 
mend readers to use one brand of good oil and always employ 

This advice is certainly worth following when touring on 
the Continent, as many of the samples sold as oil are weird 
and wonderful. Three two-quart tins take up a great deal of 
room m the car locker, so it is advisable to lit an extra tank 
mside the bonnet if there be room enough, and there often is. 
^r$ which are mechanically lubricated need no more attention 
than keeping the oil up to the required level in the sump, 
and It IS far more convenient to maintain this level by turn- 
ing on a tap from a reservoir than by pouring in the oil from 
a can. 
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IValer Joints. 

fJQ When a clip is too large to tighten up properly on 
«#€y water connections, a few turns of insulating tape 

wrapped round the tube to enlarge it is a ready way of making 
the clip hold. A good substitute for a clip, and one that makes 

a sound job, is to bind 
^ , ■ ' • the tube with black ma- 

crame twine, such as is 
j used for' ; ; fancy mats, ^ 
fringes, etc. ,' . It . is Better ■ 
■.than' .'Wire,: „ , and wheh. / 
j ;. wound ' on : neatly : ■ and. ■ 
i secured without a knot 
by underlaying the end. 
looks well. To serve it 
on, take about live feei, double it as a hairpin about six 
inches from one end, and lay it on the tube. Take the first 
round turn over all about two inches from the bend, and 
draw taut, following with as many more turns as may be re- 
quired, and wTuking towards the loop, as shown in the sketch, 
blit keeping the turns close together. Then pass the long end 
through the bend or loop, pull on the short end to draw the 
bight Veil under the turns, and then cut off the ends close. 

Removing Water jrom Radiators. 

Even at the present time there are radiators made 
which have no let-off water tap or plug fitted, and when 
it is necessary to drain them some water pifie connection has 
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TO be broken. A great number of vertical tube gilled type 
radiators are in use, and in tliis pcittern it is an easy matter to 
remove tlie whole of the water from the radiator when a let-off 
tap or plug is not fitted. 

If a small piece of rubber tube be dropped down one of 
the vertical tubes of the radiator until it reach the bottom part 
of the tank, and a piece be left dangling down outside the 
radiator, the length being long enough to reach below the 
level of tlie bottom of the tank, a suck at the end of the out- 
side portion of tube will start the water syphoning over and if 
left to Itself the water will be all drained from the radiator 
riiis method cannot be employed for honeycomb radiators! 
as the lubes are too close togetJicr to allow the rul)ber pine 
to pass between them. ^ 

Steam Pressure in Radiators. 

Q j Radiators which are apt to steam freely on long climbs 

_ e.«.. over Scotch mountain passes, will be relieved of 

internal steam it the cap be removed and a piece of rag tied 
over the tilling orillce before attempting really colossal ascents. 

Choked Radiator Vents. 

62 replenishing the radiator it is alwavs advisable to 
hll it slightly above the vent or overflo'w, so that one 

can assure oneself that the vent pipe is not choked. If the 
vent pipe be allowed to become completely blocked, it is bad 
for most radiators, as an accumulation of steam, which is very 
general when climbing long hills on hot days, fills the radiator 
and puts a certain pressure above atmosphere upon it so that 
if there are any weak places the radiator is certain to commence 
to leak. It would hardly seem probable that the vent pipe 
should choke sufficiently to permit any pressure to be generated 
m the radiator, but the fact remains that these vent pipes do 
choke in this way if they are neglected, as a certain amount of 
sediment gets into them from the water, and that, combined 
wth gnt, seems to make a sort of plug of hard, almost cement- 
hke nature, which completely seals the vent. So many radiators 
are more or less delicate that the matter is well work bekin^ 
m mind. ' ^ 

The Radiator Overflow Pipe. 

63 \ acquaintance who owns a car was much 

perturbed owing to the fact that, after five or six miles 

Tufimng with a normally filled radiator, a large quantity of 
water issued from the overflow pipe of the radiator. This 
was put down to overheating, and to prevent trouble from 
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this cause ti\c water lost in the manner described was imme- 
diately replaced by tlie radiator being filled up once more. 
The true cause of tliis peculiarity was*not, liowever. overheating, 
but was due to the shape of tlie 
continuation of the o\'crdow ])ip)C 

_ within tlie radiator, wliorc it ex- 

" tended downward for some fn-e i>r 

: six inches. After rumiing a few 

miles, starting with a cool radiator, 
the wanning of the water causes it 

. to exjimid, nnd tlie excess would as 

usual find exit by wa,y of 1 he over- 
dow pipe ; but, owing to ihe instde 
end of this pipt^ bidrig considerably 
below tije lcv<*l of the water, the 
sliglitcst quantity <'»vGrl]o\v!.ug would 
I set np a syphoning effect, rnul lliis 

would be continued until the within the radiator had 

fallen below the level of the inb‘rit»r emi of the ovcrtlmv pi])C, 
The remefly, ol (uiurse. was to remove the surplus length of 
pipe inside tlie radiator. — .H 

Repairing Cracked IValer Jackets. 

cracks or fissures in the water jacket of 
a cylinder, dismount tlie c\dinder or cylinder.s, and set 
it or them vertically on a zinc pan or dish. Then securely 
slop with a sound cork the lower water orihccs of; the water 
jacket, and, having done so, pour into the jiicket spacing 
through the u]3per water orifice a somewhat concentrated soiu- 
tion of sulphate of copper. This will shortly begin to leak 
through tlie cracks or fissures and run into the zinc pan, 
from which it should be poured, and introduced again auci 
again into the water jacket. The rapid leakage of the solution 
will after a lime he reduced to mere oozing, when it will not 
be necessary to return the solution so frequently to the water 
jacket spacing. At the end of the day arrange an air pump 
so that the pressure can be made to take effect upon the 
ikpiid filling tlie water s]>acing. which will increase the oozing 
at fir.st, but as tlie oozings begin to lose their bluish lone 
it is a, sign that the cracks or fissures are very nearly c.losc^d, 
and if the cylinder is left for a few liours longer the staimcbinv 
will be effectually performed. The concentrated s^oliition of 
sulphate of copper is made by sulphate of copper crystals 
dissolved in water. To obtain a concentrated solution, as inr n v 
crystals should be dissolved as the water will pcuniiv. 
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The Best Packing. 

65 water pumps of several cars are fitted with fibre 

washers, as packing joints to their ground covers, and 
asbestos string in the stuffing boxes. For all packing joints 
designed to prevent water leaks, nothing has been found so 
good as asbestos string plentifully smeared with blacklead. 
It remains watertight far longer than anything else! 

Froien Water Jackets. 

When the water is left in the engine in an un warmed 
motor house, trouble, of course, is expected, and if 
the frost be at all severe, trouble there will undoubtedly be ; 
but it is rather galling after the water has been drained out 
of the radiator and engine to find that when tiie thaw comes, 
the cylinder jacket is cracked after all. This has happened 
on several occasions, and more or less puzzled some of the 
sufferers, as they believed they had taken every precaution 
to run out all the water, of course opening the drain cock.s 
on the cylinder jackets, and it is here they were deceived. 
Mud and sediment are apt to collect round the bottom of the 
water jackets, and as the water drains out of the jackets this 
sediment is very apt to stop the cock before all the water has 
been run off. The only safe way is to watch the water running 
out of the jackets, and directly it stops flowing the tap should 
be probed with a piece of wire. Nearly always more water 
will begin to flow, and directly it stops the tap should be 
probed again and again till no more water issues from it. 

Many of the more modern cars have their water circulation 
so arranged that there is no need for drain taps to the cylinder 
jackets, as the connections between the cylinders and from 
them to the main water system are so arranged that the jackets 
drain into the main system. It will also be noticed in the better 
designed circulating systems that the drain outlets are so large 
that there is practically no fear of the orifices being stopped 
with mud or sediment. 

Froien Water Pumps. 

Qm, It may seem a comparatively easy matter to draw 
ofi (dl the water from the cooling system of a car, 
but in practice this ideal is seldom realised, as in some cases 
one cannot get rid of enough water to ensure immunity from 
trouble in frosty weather. When putting away the car for the 
night in any place where water is likely to freeze, the wise man 
naturally opens all the drain taps, whilst possibly he will 
remain until the water has reached the drip sta^e An 
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insidious trouble, however, seems to commence the moment 
he turns his back, for the watei pipes, relieved of the warm 
water, rapidi}^ cool down ; there still remains, however, a 
film of water on the walls of the pipes, which slowly drains 
away to the lowest point, this in many cases being the 
pump. While this is proceeding the pump has reached 
freezing' point, when, instead of ■ draining" away to the floor, 
the water congeals in the pump, and the latter is eventu- 
ally more or less choked by; solid /ice. The water pipes 
being in a more protected, and therefore warmer, position, 
the water w^ill continue to drain down them to the pump, 
perhaps for a considerable time after ice has formed there, 
so that the pipes tliemselves also become choked with a 
plug of ice where they connect to the pump. In the 
morning fresh wmter is put in and the starting handle 
vigorously turned. Crack goes the pump 1 'fhe same thing 
can quite easily happen even when hot water is put in, because 
the plugs of ice in the pipes take an appreciable time to melt, 
during which, time the blades or gear wheels in the pump 
vtill remain fast. It is as well, therefore, to wait for the water 
to flow freely from the pump tap before turning the starting 
handle. Unfortunately, there is no way of discerning whether 
a pximp is free when turning the starting handle, because 
the engine turns stiffly in any case when cold, and one has so 
great a leverage through the starting handle that the pump 
spindle may conceivably be badly damaged witlioiit one being 
aware of anytliing wrong. The spring drive is in such cases 
of the greatest value, for by watching the behaviour of the 
spring, which will tend to wind up if the pump be fast, one 
can prevent any inadvertent damage. — H. G. B. 

Breaking of Water Pipes, 

From time to time we have had complaints as to 
breakage of water pipe connections at cylinder 
tops. On investigation, we have found that this has usually 
taken place in two or four-cylinder engines when, the cylinder's 
have been cast separately. No doubt the reason has 
been due to the fact that sonic slight deflection between cacli 
cylinder takes place, and as copper pipes are usually sweated 
into the elbow or 1" castings they pull away at this poinl, 
thus allowing leakage to take place. H any car owner experi- 
ences this trouble, the best way to get over it is to saw the 
copper pipe in, two halfway between each cylinder, and then 
flt thereon a, rubber connection, which is clipped at either 
end to the copper pipe. It will be found that no further trouble 
will be experienced. 
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Many engines now have a large top main in the form of 
a hd casting, which connects up the jackets of all four cylinders, 
and, of course, with this type of head connection, the trouble 
wd have mentioned does not occur. 

Lea'.iy Honeycomb Radiators. 

Qg i-eaks in honeycomb radiators arc quickly and 
cftectually stopped by the use of two little flat plates 
faced inside with leather or rubber. There is a small hole in 
the centre of each plate, and a small bolt is passed through the 
two, plates and tube, and screwed up with a nut. Care should 
bo taken not to screw up too tightly, or the radiator will be 
damaged. 

To Slop Slight Leaks in Honey comb Kadiaiors. 

When a lioneycomb radiator, or. ior the matter of 
that, any other radiador, is badlv damaged, there 
is no remedy except to send it to the makovs to be properly 
repaired, but at times honeycomb radiators, especiallv if they 
are not quite strongly supported at the sides, will’' develop 
very slight leaks. Jt is quite a mistake to attempt to repair 
these very sliglit leaks by soldering, as the result will generally 
be to cause a leak somewhere else. There is a very simple 
remedy lor stopping them, though it should be clearly under- 
stood that it only applies to sliglit leakages along the edges 
of the cells of the radiator. For a radiator that is " weeping 
a thin mixture of the very finest oatmeal .flour should be made. 
Two tablespoonfuls of flour should be put in a jug, damped 
slightly, and mixed into a smooth paste absolutely free from 
any lumps. More water can then be added till the jug is full 
and the whole mixture can then be poured into the radiator. 
It will then be found that the flour, which will do no harm to 
the pump or any part of the circulatory system, will gradually 
work into the leakages of the radiator and stop them up, so 
that after two or three days’ use the leakage will be entirelj'^ 
cured. The one objection to this remedy is that it is iin- 
possible to prescribe it as a certain one. 

Bran jor Leahy Radiators, 

The preceding paragrajfli contains a method of em- 
ploying flour as a cure for ‘‘ weeping ” radiators. This 
xs supplemented by the following, received from a corre- 
spondent : “ I have run a car with honcv'comb radiator that 
was not ‘ weeping ’ as you put it, but the^action of which was 
more like a water-pot. My cure was a double handful of bran 
at weekly intervals for some five months before the car passed 
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out of xny keeping. My relations with the car were not such 
as warranted my spending any money on it, but I can assure 
\'ou that tliis rougl) and ready treatment kept the car in siicii 
a condition that there was no need to add water to the radiator 
from more than day to day. I must have put in at least a peck 
of bran, and where it all went to is more than i can say. hut it 
nev^er liad the wslighlest effect on the cooling, nor did the pump 
whicli was a rotary varied pump, suffer, — E. E. Lkvmrktt.’® 

A Temporary Radiator. 

73 f hiring a frost my car stood ton long exposed 
to a north wind, with the result that, on starting 
for home (twelve miles away), i found tiie cooler fro;»:cn and 
burst. I'o get home f borrowed a neighbouring gardener's 
hose pipe, disconnected the cooler, aixl after carefully filling 
the hose fixed it on to the water inlet to tlie pump and the 
outkd; pipe from the cylinder heads. It took us home and 
rati thirty miles till 1 got the radiator repaired. — W, Crebek. 

Fan Belts jar Grooved Pulleys. 

09 So far as uur experience goes, tlie most satisfactory 
^ lieits for dri\ing a fan through grooved pulleys are 
twisted leather lielts. The wire belts made of a closely wound 
coil of spring steel are not satisfactory, as they break at the 



Tin* ends of tlie belt before roiindine off. 

joint very soon, and cannot be rejoined on the road. Some 
makers supply rope belts, which are even better, but these rope 
belts must be made to a dead length to fit a particular car, so 
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that they can iiardly lie said to be of universal a|:>plication. 
In the main, the success of the twisted leather belt depends 
upon the fasteming. It can always be made tight enough by 
giving it another fwist or cutting a piece off it, but if the 
fastening is at all prominent the belt will be continually coming 
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off the pulleys unless the grooves are much deeper than in the 
majority of cases. Some twisted belts are fastened by fasteners 
of I shape, thus These are all very well in wide, deep 

pulleys, but the best form of fastener is the C shape, 
thus If this is used and the ends of the belt bevelled 

off so that there are no sharp edges likely to stick over 

the pulley flanges, the belt will never come off. Speaking 
generally, it may be said that whenever a twisted belt comes 
ofl: it is due to some undue inequality at the joint. Either 
the fastener itself is too prominent or the corners of the ends 
of the belt want chamfering off. In making the holes in the 
ends of the belt to take the fastener, it is much the best to 
use a proper leather punch, which can be obtained for a few 
pence at any ironmonger's. This will make a clean round hole, 
and will not strain the leather in any way, so that there will 
not be a disposition for the hole to tear. If the hole is bored 
out with a knife or a gimlet, it is more or less ragged, and 
the fastener will tear out very much sooner. Another good 


The C fastener in position. 

plan with a leather belt is to stretch it before use. Take the 
belt wet it, and hang a weight on it. leaving it thus for two 
or three days. This is not indispensable, but it saves trouble 
as it means that when the belt is put on it will not have to be 
ta.ken off to be made any tighter, because the initial stretch 
will have been taken out of the leather. 

It should be understood that these remarks refer to grooved 
pulleys only. In our opinion, the most satisfactory method of 
fa.n driving is by means of flanged flat pulleys and a fiat belt 
with an eccentric adjustment or some form of spring tension. 
The Fan in Cold Weather, 

74 , ^ the road to-day would run 

better if the fan belt were removed during the cold 
weather. Of course, this does not apply to cars which are 
used for town work, but for country drivine—orovided fho 
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the car can be driven up a first speed hill at least half a mile 
long without the water boiling, it may be taken as an indication 
that it is somewhat over-cooled' for cold weather, and that 
therefore in all probability the fan can remaip idle with advan- 
tage on cold days. At any rate, the experiment is a very 
simple one, as it is only necessary to remove the belt, and 
then if the-Avater is found to boil to put it on again. Another 
i^ough indication as to the probability of the removal of the 
fan belt being an advantage is in the time the engine takes 
to warm up. Many cars will not pull well till they have lieen 
running for nearly an hour, but they ought to get warmed 
more quickly than this, as a quarter of an hour's driving 
should be quite sufficient to bring the engine to a proper work- 
ing temperature 

Clearing the Circidating System. 

The water-circulating system may he cleared of 
^ impurities after running with dirty water by fiiling 
up the tank wdth a strong solution of soda. Run the engine 
for a few minutes, and draw off the soda water ; then wash 
out with clean water. For this purpose as much common 
house soda as the water will dissolve should be njsed. 

Fouling Radiators. 

WiR Whenever possible, rainwater only should be put into 
^ ^ radiators, particularly honeycomb radiators, in which 
tlie water spaces are hardly thicker than a good stout sheet 
of note paper. Siort of rain water, river water is best, 
but water from well 5 should be shunned, as it generally carries 
a large percentage of lime in suspension, which is precipitated 
by the heat and thrown down upon the inner surfaces of 
the cylinder jackets, and the radiator tubes in a hard layer, 
which thickens eveiy day, particularly if the radiator loses 
much or leaks, and so requires frequent replenishment. When 
the furred coat amounts to any thickness, the engine will 
run much hotter than before, as the deposited layer is a very 
bad conductor of heat, and so the evil continues to ga*ow. 
It will repay any car owner who owns a motor house or 
shed to glitter it, and lead the rainfall into a butt or tank 
for use. If plenty of rain water can be caught and stored, 
it is much better than hard water for body washing, 

J Usejtil Water Strainer. 

A useful and easily-made water strainer may be 
^ ^ made in the following manner : Take a metal ring 
or a piece of wire bent into a circle, and stitch on to it a long, 
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,conically-shaped bag made out of old linen. The ring should 
be sufficiently large to rest upon the edge of the water fHiing 
pipe, the bag dropping well down into this." If circumstances, 
permit, it may be left in position, simply screwing the cap 
covering the filling pipe into position on top of it. Thus, 
one has the strainer in position, and it will obviate all 
possibility of any foreign matter being taken into the water 
tank or the circulating system. It is a simple thing, but 
it guards against ail possibilities of getting the pump choked, 
the water circulation stopped, and the engine overheated, and 
consequent damage and delay. 

All tlie better cars are provided with gauze straincu-s under 
the filler cap, but these occasionally get damaged or lost, and 
then for a temporary makeshift tlie linen strainer comes in 
useful. 

Steaming at the Radiator. 

UTM should observe how' hot the cooler gets in the 

^ ordinai'y way, anil also w’hcther any steam is given 
off, because then, if any noticeable increase of heat or steam 
occurs, one wall immediately conclude that the water circula- 
tion is failing, and attention will be given to the point at 
once. The chances arc that the pump is tlie cause of 
the trouble. It will cither have become deranged in itself, 
or, what is more likely, it will not run tlirough the driving 
connection, having temporarily failed. In thermo-syphon 
systems the most usual cause of steaming is the loss or slipping 
of the fan belt. 

Removing Fur Deposit. 

It is well knowm that rainwaiter is the correct medium 
* ^ to use in the radiator for the dissipation of heat necessary 
to keep the engine at a proper w'orking temperature ; rain- 
water being free from solid matter, there is no tendency to 
the formation of fur in the system. 

“ Fur ” deposits readily when *’ hard ” wnter is used, and 
the solids deposited in the radiator and piping are sometimes 
rather difficult to remove satisfactorily, and it is needless to- 
say more than that, if there be any interference with the circu- 
lation of the cooling water, overheating is apt to result. As 
one or tw‘o cases of furred radiators luu'c come under notice 
it may not be out of place to describe a reined v for the trouble. 

In the early stages, i.e., when there is little deposition, a 
strong solution of washing soda is sufficient to effect a cure. 
Dissolve } lb. of soda in two gallons of hot water, fill up the 
radiator, start the engine, and let the solution circulate for ten 
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nnnutes or so. Drain oif, lill up the radiator wilji }>urc clean 
water, or open the tap at the bottom of the ra<iiator, and, 
lettinp: water from the hose run in at the to]). keep tlie engine 
running to get rid of the last traces of the alkali. 

Wlien furring has reached an advanced stage, howQvcv, 
the above treatment is worse than useless, and stronger measnres 
have to be adopted, and one of three treatments' a rt‘ open to 
the motorist, (i) One of the advertised preparations (Moplen, 
for example), (2) dilute acid, or (3) strong alkali. Before using 
methods 2 or 3 it is advisable to don okl clothes and old 
gloves, for hot acid and alkali arc very c'orrosivc. 

Whtli the a<'ifi treatment it is not necessary to remo\c the 
radiator, whicii is one point in its favour. Prepare a solution 
of inalrochloric arid in tlie proportion of one part arid 
fifteen-twenty ])arts of water, hill u}.) the radiator with this 
solution and start the engine, so, keeping the solutimi circu- 
lating for about five minutes, then drain otl. 

Have realty the washing soda solution mentioned above, 
lei this circulate for a minute or so in order to neutralise the 
aci<l remaining in the water system, then drain ott and flush 
thoronglily with water. This process may be re|)eatcd if 
necessary, and usually results successfully. 

For tlje strong alkali method it is ncces.sary to |)rocure 
^ to J lb. of caustic soda, (but taking care in handling tliis, as 
it is most inimical to the skin) and dissolve it in two to three 
gallons of water, rnsliip the radiator and set it outside the 
motor house to drain, 'riien till it up witli petrol, blocking uj) 
the outlet so that no petrol may escape, put on the ra<Iiator 
ca]i, and set it a.side for six to twelve hours. Tiie ]>etrol serves 
a d<)nl)]e pur]-)osc, it dissol\-es any grease which mav ]>e in the 
tulx\s. and aist.) loosens the fur deposit to a limited degree. 

After standing lor the time mentioned, drciin off the petrol, 
strain and set it aside for future use. Then, after ]nitting the 
radiator in ])Ir(cc on the car again, fill it up with the caustic 
soda solution and allow this to circulate for hall an lioiir or so. 
'idien wash the system thoroughly with fresh water. 

Father of die latter methods will remove the most olistinatc' 
furring, but the following are points U) be nottxl. The aci<i 
or soda metfiod should only be used under the direct super- 
vision of the motorist or carelessness may result in some damage. 
Woodem buckets shoii]<l be used for making solutions. The 
operator should dre.ss for the part — that is, use old clothes 
and gloves, and should avoid splashing of the solutions on 
engine or coachwork. Rubber and caustic soda do not agree, 
so new rubber connections should be ready. — Flvat:. 
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Loose Magneto, 

gw A curious accident occurred the other day which shows 
that even expert motorists may be hard^ put to it to 
explain the reason of knocking or other fault in a car. A four- 
cylinder engine of well-known Belgian manufacture ever since 
the day it was erected had given trouble through knocking. 
Everything that could be done to it was done, and over 
and over again fresh experts tried their hand ; but ail to no. 
avail. At last, as a forlorn hope, I determineti to make one last 
attempt to solve the mystery, mentally resolving to overhaul 
every item of the motor if it took me a month or more. The- 
usual routine was gone through, the bolts holding the engine to. 
the inner frame were examined, as were also the flywheel for 
looseness, the piston heads for carbon deposit, the ignition, 
etc., none, liow'cver, being the cause. At last, when watching 
the engine running in the garage it struck me that the high- 
tension magneto was vibrating a good deal more than is usual. 
Thinking the clip that held it to its bed was getting loose, I 
tried to tighten it, but the butterfly nut was as far home as it 
could go. Clearly, then, packing was wanted between the- 
magneto and the clips, and so I began to unscrew the nut. 
Judge of my surprise when after giving it a couple of turns, 
the knocking vanished completely, but occurred again as soon 
as I tightened the nut once more. As it turned out, the align- 
ment of the magneto was incorrect, and half an hour spent in 
readjusting matters by fitting packing pieces under the mag- . 
neto cured the trouble completely, and as 1 did not tell the ^ 
owner how simple the reason was, he treats me now with un- - 
wonted deference. — A. J. 

Some Magneto Timing Tips. 

M2 most vital portions of a car, and one which 

is, unfortunately, the least understood, is the magneto. 
When the car is delivered, the magneto firing point is supposed 
to be properly set, but occasionally it may require alteration 
it it be too far advanced or too much retarded. In which 
direction the fault lies may easily be detected ; if it be too far 
advanced, the engine will knock when suddenly called upon to . 
do hard work ; if it be too much retarded, the engine will not 
develop enough power, and may not respond to the thwttie 
lever. Theoretically, and in nine cases out of ten actually, the 
proper way to time a magneto is to select the most accessible 
cylinder, set the piston on the dead centre at the top of the 
compression stroke, retard the spark, and set the platinum points . 
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■oi the magneto contact breaker so that they are just about to 
•separate. Should this be incorrect, and an alteration be iin~ 
Iterative, the friction cone or clamp fastening on to the armature- 
shaft and carrying one of the dog couplings should be loosenech 
and its position altered in relation to the armature. It may 
seem paradoxical at first, but to retard the firing point, the 
coupling should be moved slightly {sa}^ not more than 2 mm. 
at a time) in the direction of rotation, and to advance it contra..ry 
to the direction of rotation. The I'eason for this is that when 
advanced the firing point is some way down the compression 
stroke, so that sufficient lead is given, by which is meant suffi- 
cient time for the explosion to reach its higliest poijit of effi- 
•cicncy, as the piston reaches the dead centre. A good way of 
remembering this is to think of the alarum indicator on an 
alarm clock. To call oneself early the indicator is put back 
hi a direction contrary to that in which the hands traA ci. 
The methods of driving magnetos arc many, but wc will deal 
with three of these only. First, the chain drive (not to be con- 
fused with chain-driven distribulion gear)— an awkward, mucli 
to be condemned system only found on out-of-date cars ; 
secondly, by means of dog clutches and an Oldham joint ; and, 
lastly, simply by two dog clutches. The last named method 
is the most satisfactory and the most simple. Dealing witli tlic 
first method, it is highly important to mark both chain links 
and sprocket teeth with a file, so that if the magneto be taken 
down and cleaned, the chain may be easily and correctly re- 
placed. With the second method, the driving-shafts should 
be turned by means of the starting handle into a convenient 
position, and the three separate members should be marked 
separately with a punch, so that the three punch marks are all 
in a line. With the third method the dogs arc usually held 
on by cotters, so that it is only necessary to note that both 
of the ends of the cotters are uppermost, and a mistake cannot 
occur. Great care should be taken to see that the distributer 
brush at the moment the break is about to take place is on 
the segment leading to the cylinder, tlie position of the piston 
of which has been determined. 1'his is done by removing 
the distributer cover, and following out the connections. If the 
position of the coupling have to be altered in relalioii to the 
armature, the special spanner provided with the magneto 
shouki be slipped over the central nut on the contact breaker 
and held firmly, when another person slightly .shifts the 
coupling. These spanners arc not always su]Dplicd, but 
every car owner should insist on being provided with one 
when the car is delivered. 
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An Ignition Synchronising Device, 

T]\c following is a very simple device which will be 
found most useful in indicating exactly under working 
conditions when ignition is taking place on engines fitted with 
high-tension ignition, cither magneto or battery. By its means 
the exact jwsition of the dywlieel when the spark takes place 
can be determined while the engine is running, and from tliis 
can easily be deduced the position of the pistons. Measuring 


'i'iie igititinn tiniinK iiulicator, A bOng one of the studs let into tlir tivvvhwl and B 
the graduated plate. ■ 

circiirnierentially on the rim of the flywheel, the number of 
int'hes before deatl centre at which the spark takes place will 
form a very useful basis of compuUition. The mechanism is 
arranged follows ; 

If it be intended that the spark shall take place within 
an inch or so of llie dead centre, four knobs A, whicli may 
conveniently consist of -Jin. round head brass screws, are 
screwed into the rim of the flywheel at the points correspond- 
ing to the respective top dead centres of cylinders 2 and 4 
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and 2 and 3 in a four-cylinder engine, and fixed in any con- 
venient manner on the dash vertically above the flywheel is 
an insulated brass plate B, the lower edge of which is trimmed 
to a concave surface about -fein. clear at all points of the rim 
of the flywheel, this plate being in the plane of the knobs A„ 
so that when these knobs pass under it there is only about 
iVin. between the top of the knob and the concave edge of the 
plate. The edge of this plate is divided into inches and marked 
with radial lines, the division, which is exactly opposite the 
knob A when the.pistons are at dead centre, being marked zero. 
A connecting wire is now led (see accompanying illustration) 
from one of the terminals of the magneto to the plate, and 
the engine started up, the lead from that particular cylinder 
being disconnected. The spark, instead of taking place in that 
cylinder, will now take place between knob A and plate B, 
and its exact position on the plate can ejisily be noted by the 
eye, and from the afore-mentioned scale marked on B the 
exact position may be measured in inches on the rim of the 
flywheel at which the spark is taking place before or after the 
dead centre. This device is the invention of Mr. T. Blackwood 
Murray, the managing director of the Albion Motor Co., Ltd. 

Another Method. 

It has occurred to me that the device described in the 
preceding hint might be somewhat simplified by doing 
away with the brass knobs and the necessity of tapping them into 
the flywheel. I would suggest that on the circumference of the 
flywheel a piece of paper be fixed somewhere in the neighbour- 
hood of where the spark ought to take place, the paper being 
of sufficient size to allow a margin on either side of the esti- 
mated point. One of the high-tension wires could then be 
fixed so as to form a small spark gap between its end and the 
flywheel. The spark would puncture the paper and leave a 
small black mark which would show exactly where the spark 
took place. — J, Dalrymple Bell. 

Stiff Bell Crank Lever causes Misfiring. 

I have just fitted a new magneto to my car to replace 
one which has not given satisfaction. The new magneto 
ran well for about 2,000 miles, but it then began to misfire 
badly when the engine warmed up after twenty m|ics running, 
for instance. Upon inspecting the contact breaker, I found 
that the bell crank lever was very stiff in its bearing, which 
in this case is formed by a fibre bush. The I'ecoil spring 
actuating this bell crank lever to bring the platinum tip into 
contact with the screw subsequently to each break is very 
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slight, so tliat it is essential for the working of the magneto that 
the lever shall be quite free in its bearing. I traced the cause 
of the mishring whilst away from home, and for a time was 
at a loss for a tool to enlarge the bore of the fibre bush, A rat- 
tail file or a reamer was the tool required, but eventually I 
found that the long screw in the centre of the contact breaker 
which holds it to the armature spindle just fitted this bush, 
and by using a threaded portion os a file a few minutes’ opera- 
tion enlarged llie hole sufficiently for my purpose. Since I 
have eased this bearing I have had absolutely no trouble with 
the magneto. I have experienced this difficulty before, but 
in previous cases I have not been forced to use a makeshift 
tool for the ]nirpose of enlarging the hole. It is highly pro- 
bable that damp had got into the contact breaker ami caused 
the bush to swell, or else perhapis the oil would have the same 
effect upon it when it became hot.— E.J.B. 

In mini ion oj Magnetos. 

magneto care should be. taken, in 
washing the car, that no \vater is allowed to get on to 
it. as so surely as it does trouble will be experienced with short- 
circuiting. 'Phis short-circuiting is most annoying, because it 
is difficult to locate the fault. The slightc.st film of moisture 
is sufficient to cause the “ shorting.” 

Aheays Maintain the Higb-iension Circuit. 

Do not make use of the safety spark gap except for 
an emergency. For instance, do not allow one secondary 
wire to remain detached from the plug when one cylinder is 
out of work. This puts a strain on the winding insulation, and 
may ultimately lead to a breakdown. 

Setting 01 Line-tension Coniaci Points on Magnetos. 

MM iiiniecessary trouble is experienced by users of 

liigh-leiision magnetos by failing to set the points of 
contact t (urectly. The usual error into which the uninitiated 
fall is that of adjusting the platinum-pnintcd screw too far 
away from the platinum point contact on the Icw'cr. It will 
be found that if ilic adjustment is made so close tliat contact 
is only jnsi luoken as tlie cam presses on the lever in its travel, 
tlie l)esi rcMilts ate (d)iainc(l. About onc-lmndredth of an inch 
(the thickness of the average visiting-card) is an excellent 
distance for all-round work. If the points are set much further 
apart than this, a very destructive spark takes places between 
tiie points at the moment of breaking the primary circuit. 
Tliis rapidly burns away the platinum contacts, and necessi- 
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tates frequent adjustment. . In most tool kits the magneto 
maker’s gauge is found. This gauge enables the width of the 
gap to be set to the best advantage. 

To Ascertain when the Contact Points Separate. 

The method hereunder described is a simple way 
of ascertaining accurately when the break ” takes 
place. With the magneto in its usual position, it is very 
difficult, and sometimes nearly a matter of impossibility, to 
observe when the break at the platinum points really lakes 
place. To obviate this difficulty, place a cigarette paper 
between the platinum points and pull it gently. The instant 
the points separate, the paper will be released. Care should be 
taken that no fragment of the paper is left between the points. 

Replacing Magneto Coupling Correctly. 

Most magnetos are driven oif one of the distribution 
wheel shafts by some form of flexible coupling. This 
coupling often consists of two tongues cut on a disc, the tongues 
being at right angles. One of these tongues meshes with a 
groove in a boss on the distribution wheelshaft, while the 
other meshes wdth a groove on the magneto-shaft. Before 
taking down magnetos, it is always as well to mark the jaw^s 
and the tongues carefully, so that they may be inserted in the 
same place when putting back in position. 

On Magnetos. 

Q j The best way to keep magneto machines in order 
is to refrain from doing anytliing more than is abso- 
lutely necessary to them, such, for instance, as keeping the 
contacts clean and free from grease, and keeping the bearings 
sufficiently lubricated without flooding them. We are led to 
write this by reason of the fact that a car owner remarked 
to us that his magneto was no good, as it soon lost its power 
and was difficult to take down. Having ascertained the make 
of the magneto in question, we felt certain that some curious 
circumstance was attached to it, and made further enquiries, 
the result of which was that we found the magneto had been 
dismembered, and the permanent magnets left for some time 
without keepers, i.e., a piece of iron or steel bar across the 
ends of the U magnets. This rc.sulted in the loss of a certain 
amount of magnetism, and a consequent diminution in the 
power of the machine as a x)roducer of electric current. It is 
only under extraordinary conditions that the removal of the 
magnets is necessary, and therefore practically they should 
never be touched. 
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Protect the Magneto. 

92 „r ^ f /’■ chance a good uiagnoio is a most 


. Y , — most 

reliable instrunient, but we must say that many mag- 
netos do not have a fair chance. They are put in Lch a 
position that they are constantly bombarded with .splashes 
of oil from the engine, flywheel, or gear, and very often too 
they are exposed to wet not only when the car is over-copiouslv 
washed, but when driving in heax'j^ rain thev arc sometimes 
^ position where they get quite a lot of it. Now, a 
littic wet or a little oil docs not hurt the mapieto, hut when 
the machine ns constantly soddened with one or the other 
h’ouble apt to arise ; in fact, it is sure to arise evcnlimlly’ 
and it could all be overcome if the magneto were covered . Many 
cars have a neat, strong leather cover wliich complelelv envelops 
the magneto machine, and we t:crtainlv think this is a desir- 
able precaution in liie majority of cases. It is true that sorn(‘ 
magnetos a.re so jdaced that they are protected entirely or 
almost enlireh’, troni wet or oil splashes, but even these wamid 
be better for being covered up, as the cover keeps dust out 
of the machine, and that must tend in the long run to a longer 
life of the distributer and working parts generally. Magneto 
manufacturers are already making \veather-j>roof magnetos 
and car designers even going so far as completely to enclose 
me magneto witiiin the engine casing. 

Magneto Tiniing on Talbot Cars. 

Considerable trouble and annoyance have been caused 
^ to owners of magneto ignited engines by the fact of 
their magneto drive slipping, or otherwise getting out of 
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adjustrnenL with tlie other timing of the engine. With lelfT- 
ence lu the small type of Bosch magneto used on the ]i n 
2oii.p.. and 10-12 h.p. Talbot cars, Mr. Garrard issued a 



IGNfTfON. {93 continued,) 

diagram and brief instructions which enabled any person of 
ordinary intelligence to reset his magneto for himself, pro- 
vided a suitable driving device be fitted. In the Talbot cars 
the driving device can be slacked oh and the armature moved 
round with the fingers to the position desired, when the device 
can be clamped up securely with the binding screw. On the 
previous page we have the magneto and flywheel in diagram. 
On the flywheel is a timing mark, i — 4, while to the crank 
chamber is attached an index finger T. When it so happens 
that the magneto is improperly timed or has in some way or 
other got out of adjustment, it can be set in a satisfactory 
way as follows : Open the compression taps on the cylinders 
and rotate the engine until the timing mark on the Ihnvheel 
r — 4 is level with the tijning indc.v T attaciicd to the crank 
chamber. Then remove the cover from the top of the nnigneto 
and expose tire armature E so that its movement can be easily 
observed. Then set the armature E to the position shown in 
the sketch — that is, with tlie back end D on the vertical centre 
line of the magneto. With the armature in this position, clamp 
up the driving device with the binding screw provided, start 
up the engine, cind observe the effect. If knocking is experi- 
enced, then the armature must be again adjusted, the point 
D being set back slightly towards A. In some cases, in order 
to obtain the best result, it may be found necessary to set the 
point D of the armature back' until it is halfway between C 
and A when the flywheel is in the position indicated in the 
sketch. 

A Mysterious Magneto Trouble, 

A derangement which gave several hours’ worry was 
traced to the sluggish action of the rocking lever, which 
serves as contact breaker (Simms high-tension magneto). We 
had driven over two hundred miles at a stretch in heavy rain, 
and the steel pin axle, which works in a fibre bush, rusted 
sliglitly overnight. This gave rise to the sluggish action at 
low speeds, and therefore to the irregular firing. At high speeds 
the cam knocked the lever out of contact with such violence 
that the rebound brought it back into contact with consider- 
able regularity. The same stiffness of the rocking lever may 
occur if the car has been left standing for some time in a 
damp place. 

Some Magneto Tips. 

When a dog clutch is interposed between the mag- 
neto and its driving shaft, one is liable to reconnect 
it the wrong way if not careful, so that the magneto is set 
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iSo"" in advance of its original timing. Wlien this haf)j)ens 
c'very eilort to start up the engine results only in s|.hiting and 
banging in the exhaust box, tlie spark occurring somewhere 
on the exhaust sti-oke. This mistake can easily be corrected 
by replacing the magneto-shaft in the alternative position. 
My the way, it is a good plan to notice the order of liie higli- 
lension leads before disconnecting them from tlie magneter 
r)ther\visc an inexperienced mfdorist will soon bc^ invoked in 
an awkward dilemma. Another point where beginners often 
go w'rong is in regard to the lubrication of the magneto, as 
they somelimes SAvaiiip) the maclnne w’ith oil to the destruction 
(tl the wiring and other vital p)arls. On the other hand, the 
magneto is so beautifulh^ ma<ie nowadays tlurt one is apt to 
forget all alumt it till somelhing ]m,p)pens to the mechanism, 
(hmsidering llie high rate of speed, and that it often runs for 
liours day after day, ])roper lubrication is essential, ami it 
should be gixen a drop of oil regularly Itefore going out for a 
long run. 

Another trouble to which magnetos are liable is due to 
one of liie two fibre rollers wliich actuate the make and break 
wearing more than the other. When this happens the magneto 
begins to fire erratically, sometimes, in the four-cylinder 
only two cylinders firing, especially at low speeds, while every 
now and then the other pair will chip in and make the engine 
spurt forward again. C4ases have been known where the outer 
cap, which can be moved through an angle to vary the time of 
firing, has been trimmed off to make it easier to move. If this 
is done carelessly, a certain amount of plaj^ takes place which 
has the effe(?t of niciking one pair of cylinders cut-out altogether. 
One other jjoint remains for notice. When a clamp is used to 
iiold a magneto to seat, one bolt only is used as a rule to 
riraw its two halves together — a somewhat insecure fastening 
which cannot, of course, be absolutely relied upon. It is very 
important to see that tjic nut does not work loose, for if not 
lastcncfi tiown securely the magneto is liable to be seriously 
damaged, (’omplicated thougli it appears, the magneto is 
really a simple article. 

Tbr Advaula^c of Double Igniliou. 

A good many motor cars arc still hlted with two 
ignitions— mostly high-tension coil and acciiniulator 
and high-tension magneto — and, as Dr, Watson proved in bi.s 
paper, The Relation between Power and Spark,” ]5ii] dished 
in 7'he Autocar, the power obtained with two sparks is con- 
siderably greater than when only one spark is employed. Pro- 
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vidcd that both sparks in each cylincier occur at ilie same 
time, it appears a good plan alwaj^s to run with bulli sets of 
ignition on. In addition to the increased power, this ensures 
that each set is in working order, 'rhe only trouble is to 
ascertain that tlie sparks are synchronous. This can easily be 
done by turning the engine with the plugs from orui of the 
cylinders taken out, but connected up and earthed on the 
cylinder cover or some part which is in metallic contact with it. 
Then advance the commutator lever until th<’ spaj'k in tlu^ 
<‘oil plug occurs at the same time ns in the «)nc hred by tlie 
magneto, mark the position on the. ignitir)n ciuadjmnb and 
then, after starting up with the coil ignition n-ianfed the, 
magneto can be switched on, a.pd then the coil hring advanced 
to the position previously marked, when the two igniburis must 
tiikc place at the same time. 1 have done this on a, four-cylinder 
car, and must say that the results have been satishuMory, and 
that the car’s power has increased, although, of cotu'se, the 
ignition must be regarded as fixed. — (utarlfs T. W. ilTRsm. 

// Simple Form oj Dual I gn if ion. 

Qi^ Many engines which arc fitted with highdensiem 
magneto ignition arc also provided with 1‘aciiilies for 
fitting a contact brctiker. In .some cases tljc contact breaker 
is' actually fitted but not used. It is our object to sliow a 
simple dual system by which a single-cylinder coil can be used 
in. conjunction with this contact breaker and the existing set 
of sparking plugs. This dispenses with the necessity for carr^dng 
four separate coils and another set of plugs, or the fitting of 
a separate high-tension distributer. Tn the majorit^^ of cases 
the accimmlator ignition is only used for starting or for slow 
running, and in such a case our suggestion would amply 
suffice, whilst it could, of course, be used for continuous run- 
ning. The accompanying drawing sliows diagrammatically tlic 
idea, which consists of coupling together the four terminals of 
the contact breaker E (in the case of a four-cylinder engine!, 
one of these terminals being coupled t(,) one primary terminal 
on the coil. The other primary terminal is connected 7>/a a 
low-ten.sion switch to earth.” The secondary teniujial of the 
coil is connected 7>m a two-way high-tension switch U to 
arm C of the distributer on the magneto, in such a way that 
the distributer arm can be switched cither into the coil circuit 
or the magneto circuit. The actual point on tiie magneto to 
which the wire is connected va.ries with different types of 
magnetos, but a little examination will enable one to ascertain 
how the wire should be connected up. 
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Assiiniing the system to be arranged as described* it will. 
i)e seen that, as the engine rotates, the primary contact breaker 
li completes the circuit at or about the top dead centre, the 
period being adjustable by adjusting the contact breaker in 
the ordinary manner. On the circuit being so completed 
the secondary current is induced in the coil and supplied, if 
%lhe high-tension switch B is “on/' to the distributer arm. 
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n’ higii tc’isiun switeh. E, low it-ji'iSoa contact breakor. 

( , So iuph trTisj..n UislJ ibutn* arns. 


1 !)!-.* af fit 1 lirTcfore. nnw sipaplies the cnrrenl to the four 
sparking plugs m rolation. It will be seen that the only parts 
ioniifiun to tiu two systems are the distributer, the lilgle 
It'usisjii wins, and the sparking plugs. As the distributer is 
a piio^ly me* hauicai element, it follows that the system would 
operate in spiti* of electrical breakdown of the magneto. Thus 
the !)allery system could be used as a stand-by, provided 
that the sparking plugs are in order. 
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A Curious Case of Overheating. 

Q o It is a commonplace of the repair shop lha.t ignition 
troubles often lead to overheating, but we imagine 
that few repairers would rapidly diagnose a steaming radiator 
as caused purely and solely by dirty platina, breaking too 
widely on the contact breaker of a magneto. Such a case, 
however, came under our notice, and baffled detection by 
rather a clever motoring medicine man for several clays. A 
fresh contact breaker from the neat Bosch case of spare parts 
was finally fitted, though the expedient was rather in the nature 
of an arrow shot at a venture. Finding that t:he cooling system 
immediately began to function perfectly, ilie discarded contact 
breaker was carefully scrutinised, and found to exhibit no othcr 
defect than a very c\dde break of the platina, and the fact that 
they were dirty and did not register squarely. The- eliects of 
these Haws were obviously late firing and imperfect combustion, 
leading to an over liberal supply of mixture in the chert to 
obtain a normal speed of the engine. 

Magneto fatigue. 

OO From time to time we have heard instances of what, 
for want of a better term, may be called magneto 
fatigue. Tliey have always occurred on a long continuous 
drive, so that the symptoms have seemingly been those asso- 
ciated with fatigue. Our own experience on one occasion is 
probably typical of that of others. We were making a througli 
run of 175 miles with only a short stop for lunch, which we 
had with us on the car, and disposed of it very quickly. All 
went well for 150 miles, when the engine began to miss badly 
on the magneto. As we were pressed for time, wc did not stop 
to investigate, but switched over on to the accumulators. 
After the ignition had been duly advanced, the engine fired 
quite regularly on the accumulators, and we finislied the 
journey without another misfire. When we took the car out 
again a day or two afterwards, it ran quite well on the mag- 
neto, although nothing whatever had been done to it, nor had 
the plugs been changed in the interval. I'o all intents and 
purposes the magneto had apparently become fatigued. There 
have been several explanations of this, but none of them 
appealed to us as being at all convincing, with the exception 
of one, suggested by a correspondent, Mr. S. B. Macau ley, 
who says that he has found in several instances with a Daimier 
car that this so-called fatigue is nothing whatever of the kind. 
It is simply the platinum points of the magneto contact-breaker 
that need attention ; they need taking out and touching up 
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with the finest emery-eloth. Onr correspondent attributes the 
recovery of the magneto from its symptoms of fatigue to the 
simple fact that when it is switched off the platinum points 
are simply hammering together, and as they are temporarily 
relieved of the current, owing to the magneto being switched 
oh, and the accumulators put into operation, tlie platinum 
])oints arc aiilomaticaliy hammered flat again, fn iact, Mr. 
Macanley tells ns he has known people to face tip their ])latinum 
puints in this manner, and thus save themselves the trouble of 
taking out the contacts and polishing them in tlie usual way. 
In some magnetos, however, this Tuethod would not apply, 
because wlien 1h(' magneto is cut out <.)t acticni by shorting the 
primary i-inmit tlu^ runtacl-maker still remains in th(‘ primary 
t'lrcmt, and [>ass(*s < nrrent just the same as when wfuidug in 
llie normal mannrr. 

Biillcry and Goil Terminal Hades. 

'flmre is a riglit and a wrong way b.> do this. 1 he 
lUU right wav is. to twist the bare jxirl of the wire or cablc 
nnnul thv teniiinal in a. clockwise direction, and then tighten 
up the t(‘rminal nut. The reason for this is that, as the nuts 
have right-handed threads, the fact of lightening up the nut 
tends to pull the wire round more tigiitly. if the wire be 
twisted round in an anti-clockwise direction, tightening up the 
nut tends to nncoil the wire, and it will slip from luulcr the nut 
whilst it is being tightened or when the vil'jration of road work 
comes into play. 

fkx Terminals. 

im I cases where flexible olcdric wire is em])loyed 

1 C/ J ^ mol(jr car, ditficiilty is exjierienccd in making a firm 
and lasting camncvlion. I'he average ilex is too thin and liinisy 
to stand the usual copper terminal, but in some cases the 

^ Simplex terminal can be used with 

advantage, Tliesc terminals, as most 
of our, - reaflers are: aware', are some-' ,, 
what like, sail eyelets. To attach them 
tlje wires are’ bared and divided, 
the terminal shp])ea between the wires and twistcnl round, 
a. ml the terminal hammered up with a light luinuncr. When 
u.sing flexible wire, as in a case where electric lamps or an 
ektlrii' horn are employed, the same procedure should be fol- 
lowed, l)ut Ix'd'ore hammering up the terminal a short piece of 
fine wire — a hair[>iii of medium thickness would do— should be 
bent in half, and made to encircle the terminal. One end should 





to fit the sparking plug, commutator, or accumulator terminal. 
B is a split pin, which^fits the tube A closely before being split. 
This split pin is attached by its loop to the wire (high or low 
tension), and well secured by adhesive tape. The chief 
advantages are : Ease of detachment, excellent contact, and 
security from shaking loose. — G.F.A. 

Making Electric Connections. 

sketch of an excellent nietliod of making electric 
connections with t-he wire itself is given herewith. 
The insulation must be cut I'ound at a convenient distance 
from the end. i|in. to i jin. usually being the extreme amount 
required to make a connection. The stranded wires should be 
twdsted tightly together ; one or two of the wires, ccconling 
to the thickness of the strands of which the caViie is composed, 
are taken apart, as shown by A, the cable then being retwisted. 
The wire should then be formed into a loop round a piece 
of metal or the terminal itself to a nice easy fit. The end 
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be laid along the insulation of the ficx and the other twisted 
round it, as showm in ‘the illustration. When the terminal has 
been hammered up a permanent job will be the result, and 
ihere will no chance of the terminal breaking oit. Owing 
to its light construction, the insulation of flexible cord is very 
susceptible to acid. To overcome this, each lead where it 
enters the accumulator box should be encased in the viilcanilc 
tubing used for encasing Bowden cables. 

An Easily-made TerminaL 

Fas accompan 3 dng illustration shows a satisfactory 

J terminal which can be used either for high or iow- 1 c usiun 
wires, accumulator connections, and wires from electric lamps. 
A is a piece of copper tube flattened at one end and ]'v*rforaied 
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of the wire after forming the loop should lie parallel to 
llie wire at the beginning of the loop. I'he stranded 
wires which hcive been taken apart arc then used to 
bind the end of the loop to the main body of the 
cable, llie whole being soldered together 
with soft solder, which will how easily 
without having to use a great deal 
heat. Particular care should be taken 
b> use resin insleacl of hydrochloric acid, 
reduced by dissolving zinc in it, or one cd 
the many arid soldering fluids sold. The 
objection to sising snclx Iluids is that they 
set up corrosion and a. chemical action at 
the joint, offering a iiigli resistance to the 
« iirrent, and there is no doubt tliat thc‘ 
same cause is responsible for tlie ignition 
delays wlnUi sonu? motr^rists experience 
with tti.eir cars. ■ 

Viifiiish lor Electric Termiuah, 

Electric terminals whicli Iia]>pcn to be in such a 
A position as to be subjected to water or mud accumu- 

lating np)on them can be etfeclualls" prevented from possible 
short circuits by painting tlicm with a varnish cuinposed 
of ordinary red sealing-wax dissoKcd in a little petrol. This 
varnisli is made by ])utting into a. small bottle a. quantity 
of small pieces of sealing-wax, covering the latter with spirit 
and occasionally shaking it. If the vaniish should prove too 
thin, add a little more, wax or leave the cork out of the bottle 
until some of the spirit has evaporated. If it is lof.j thick, 
add suflicient spirit to bring it down to the required coii- 
.sistency. In order to prevent the varnish retaining the brittle- 
ness of the sealing-wax, a little linseed oil should be added. 
For those wlto do not care to go to this trouble, a little melted 
paraffin -wax can be used for the same purpose, Evciy hoiisc- 
iiold contains in llie onlinary way candle ixaraffm-wax of 
sufficient quality to <lo this. Either of tliesc methods is a.s 
salisfartory as binding with insulating lapis 

St>drIuNi( Points. 

¥£% K 'rbe junior generation of motorists are in one respeci 
iMtJ actually at an advantage as compared with tiu; more 
experienced, for long familiarity with trembler coils has niaclc 
the latter careless about the gap at the sparking plug points, 
wliich is a more important matter where high-tension magneto 
is tlie ignition concerned. 
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For instance, a certain motorist with a long and varied 
experience of cars and their peculiarities recently confessed 
himself beaten by the eccentric running of his four-cylinder 
engine. It was very difFicult to start, and when under way ran 
without any balance, as if two cylinders were developing about 
double the h.p. of the rest. He had verified the compression, 
tested the inlet joints for air leaks, overhauled the interior of 
the magneto, etc., when one day a novice sauntered in, and, 
after a casual inspection of the visible details, set the ])oints 
of a, sparking plug with a penknife. Three of the four plugs 
had electrodes considerably shortened by the hot magneto 
spark, and consequently giving a wide gap, and this trifiing 
and elementary derangement was solci}.^ responsible for the 
trouble. 

A Sparking Ping Joint. 

Occasionally on the road it is found that a loss of 
M C/O compression is taking place past the copper waslier 
beneath the spark plug flange, and that a spare washer is not 
available. An excellent substitute can be made b}' cutting a 
piece of -j\}in. copper wire the right length and bending it round 
circularly so that the ends overlap. Then give each of the 
overlapping ends a tap with a hammer to reduce the thickness 
to about one-half, and so that they fit together fairi\\ On 
screwing up tightly it will be found that this will make a. 
sufficiently good temporary joint. 

A Simple Sparking Plug Cui-oui. 

method usually employed for testing an engine 
— by cutting out the ignition of all the cylinders but 
one — is a very simple and useful one. Where a trembler coil 
is fitted, the usual method is to hold down the tremblers of all 
the coils except one, allowing only one of the cylinders to work. 
Where a non-trembler coil is fitted, it is more difficult to cul 
out one cylinder. For this purpose a wire has to be dis- 
connected cither from the contact breaker or the coil. The 
device which wc illustrate is intended to overcome tliis diffi- 
culty, and may be used with any kind of s])arking plug, whether 
operated through a noii-ti*embler or trembler coil or magneto. 

The <icvice merely consists of a fork of some thin strip 
conducting niaferial, the ends of the arms A £ind B of the 
fork being split, whilst the handle portion C is driven into an 
insulated grip D. To cut out the ignition of one cylinder 
this device is held up to the sparking plug of that cylinder, 
so that one arm touches the terminal of the sparking plug 
and the other either the body of the plug or any part of the 
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engine. The current will now short-circuit from the tenninal 
through the arms A and B to earth without causing a s|)ark 
at the plug points. One or the other of the arms can be fitted 
underneath the binding screws of the sparking plug, and the 
device bent upwards or downwards, so as to bring the other 



arm into or out of contcict with the body of the plug, and so 
provide a fixed cut-out, which can be used during testing 
somewhat after the manner of the cut-out plugs used on some 
magneto ignition S 3 'stems. This is a little instrument which 
can be made bi" anybod^^ and carried in a toolbox to be used 
wlien recpiired. 

Plug Tcsl Brackeis. 

lOM motorists, and more especially to the make- 

£ C/CF siyift amateur, there sooner or later comes a day when 
ignition tests arc being carried out with one or more of the 
s])arking plugs eexposed, in order that the spark may be veriiied 
b\^ actual siglit. Tins is usually done by unscrewing the plug- 
ait er taking oh its wire, recoupling up ihc wire, and then 
Icdancing the |>hig on some convenient corner of the engine 
head. Se\'cra.1 of the minor annoyances which render the 
most peacelul life tdiequcrcd at times arc known to occur in this 
|)roc<‘ss. Om? is that the terminal end of the }>]iig lias an 
aggravating habit of tumbling into earth contact and .short- 
circuiting the spark ; another is that the plug will roll otf 
the engine, and as the earth return is thereby very possibly 
destroyed (if the ]jlug hang swinging), a considerable strain 
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is thrown on the coil, and eventual failure of the internal 
insulation has often been produced in this way. Motorists 
who are particular about details may ^’ahle a suggesti^ni 
which always simplifies this process. A small metal bracket 
2nay be rigged up as per enclosed sketch. One end of it is 



eyeleted, and may be threaded over any convenient bolt near 
the plug orifice. Plug tests are then made without detaching 
the wire at all ; the nut on the central electrode is simply 
slacked back a little, the plug removed, and hung inverted 
in the forked end of the bracket while the tests are made. 
The bracket further comes in handy when cleaning a plug 
that is too hot to hold. 

Periodical Examination of Sparking Plugs, 

JOQ Because your engine starts up well first lime round 
£ every day, runs well to the ear, and seems to pull 

all right, do not leave your sparking plugs unexamined from 
one month’s end to the other. You will ensure the extra polish 
of speed and veneer of power if you take these fittings out 
from time to time, say once a month, and scrape all the Iiard 
carbon off them, cleaning them finally and nicely witli a stilf 
toothbrush dipped in petrol. 

Sparking Plug Holders. 

W WO When testing the spark at a set of exposed spark- 
MMU plugs, most motorists feci the need of special 

clips to grip the plugs, which have a habit of tumbling out 
of contact, more particularly when single plugs are being 
tested with the engine running. Under these circumstance^ 
too, there is a risk of straining the magneto or coil if a plug 
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swing by its wire without any earth contact. An ordinary 
<.ycle pump clip of the double U *’ spring type makes an 
excellent plug holder. One end may be sprung over any 
convenient pipe or bolt or stay, and the inverted plug dropperi 
in the empty end. — B.H.D. 

Miilii’paiHi Ignition with Single-pole Plugs. 

FIT subject of multi-point ignition is one that is 

MAM causing a great deal of interest at the present time, 
and the following suggestion and diagram of a method of 
adapting this to single-cylinder engines without the aid of double 
])Dle plugs, or s|)ecially formed cylinder head, has been for- 
warded to us by Messrs. Lodge Bros., Ltd., wliosc double pole 
}j]ugs liavc brought multi-jKunt ignition into prominence. 


BATTERY 




.SWITCH 


VJRE-iCONTACT 


DIAGRAM showing TWO 
ORDINARY PLUGS IN SERIES. 


it nmsl he ])ointcd out lhal the bint can only be adopled 
in < ases where aceumulator iginiion is used and the indiu lion 
Mai lias twr? exterior high-tension terminals. In the usual 
i. nurse nn( ot these ierrninals is conneclcd with an earth 
wire, or stJinctiines with a. brass band which holds the coil in 
position and also conveys the “ earth ” circuit from the roil 
to the iraine. The laidge coils are always supplied with these 
two exterior terminals, as are many other makes well known 
and largely used* 
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The earth wire or connection should be removed from tiie 
second terminal, and an additional high-tension wire affixed 
thereto, this wire being carried to a second sparking plug 
screwed into any convenient point in the cylinder head, pre- 
ferably, as shown, into the valve cap on the opposite side of 
the engine to the original sparking plug — -for it should be borne 
in mind that the passage of the ignited gas being equally free, 
the further apart the two points of ignition are the better. 

The diagram shows a suggested method for wiring up the 
low-tension circuit 'as well, but this need not necesscirily be 
followed or the existing low-tension wiring touched. 

It is pointed out by Messrs. I.odgc Bros, that, although it 
is ])robable that this second high-tension terminal is not so 
well insulated as that to which the single sparking plug is 
connected, yet there would be sufficient iirsulation for the 
purpose of using two plugs in series in this way. 

The second terminal which it is thus suggested should be 
taken advantage of is siniph^ the other end of the secondary 
winding to that connected with the usual H.T. wire, and in 
coils wdiere it is not exposed in this way the low-tension circuit 
is made use of to carry the H.T. earth circuit usually by way 
of the contact breaker. 

Two Simultaneous Sparks in a Cylinder, 
vwp Where high-tension magneto ignition is fitted to 
AM. A engine having its exhaust valves and inlet valves 
on opposite sides of the cylinders, it is possible to arrange for 
two simultaneous sparks to take place on the firing stroke in 
each cylinder with advantage in the matter of more economical 
running and increased power in the engine, particularly at Iiigh 
engine speeds. The necessary alteration is trifling. Ti is only 
necessary to replace the inlet valve caps by others on which 
are cast two bosses, each boss bored and tapped to take a 
plug. To these new caps are fitted .single pole sparking plugs, 
the points thereof being adjusted (after the plugs have been 
screwed into place in the cap) to give the usual spark gap. 
The new caps, with the single pole plugs in position, arc tlien 
screwed into their places over the inlet valves. Tlie liigh- 
lension wires from the magneto, instead of being connected 
direct to the plugs in the ordinary way, are connected to the 
single pole plugs, one, of course, to each cylinder. The remain- 
ing four single pole plugs arc then connected across the cylinder 
to the ordinary sparking plug, thereby wiring tlie three plugs 
on each cylinder in series. The current passes from the wire A 
to plug No. I, across the gap to plug No. 2, and then passes 
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through B to plug No. 3, which is an ordinary plug. Experi- 
ments have been made and it has been found' that higher effi- 
i iency is o!)taincd by having two simultaneous . .sparks ■ than, 
with the single spark, as it slightly accelerates the propagation 
of the expIo.sion in the cylinder, besides making it more positive. 
In the case of an engine with all its valves on one side, the 
adv,uit£ige of the simultaneous sparks would probably be less 
pronounced, although there would,still be some gain, especi- 



ally at very slow and very high engine speeds. It may be 
argued, as the spark passes between, the- points of plugs i and.^ 
2 before it proceeds to jump the gap of plug 3, that the sparks 
are not simultaneous. It is true that, they are not so, but the 
speaJ of the cuiTent is r86,ooo miles, per second, so that it 'is 
obvious that, this speed is immensely greater than the speed 
of the flame propagation, rapid though that be; the infini- 
tesimal diiiercnce between tJie timing of the two sparks mav 
therefore be ignored. 

Spj/r Sparking Plugs. 

1 13 <‘^ngines having the valves on opposite sides anti 

^ fitted with two ignitions— -the sparking plugs for the 
spare ignition being on the exhaust valve side— it is sometimes 
found that the spare ignition will not Are so regularly, nor is 
tiie engine so powerful as when the magneto ignition, operating 
through sparking plugs situated on the inlet valve side, 'is used. 
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It is generally found that better results can be obtained from 
the spare ignition by enlarging the hole through the valve caps 
on the exhaiist side, as shown in the right-hand sketch, so tliat 
the sparking plug points are not set in such a narrow and 
deep pocket as often obtains. The sketch given herewitl) 
shows a valve cap with a long narrow hole, and also one in 
which the bore of the hole has been considerably enlarged at 
one end to allow the mixture more easily to reach the sparking 
plug, and so ensure more rapid combustion. The same ends 
can sometimes be attained by the use of a special set of spark- 
ing plugs, the points of which will extend more nearly into 
the combustion space proper. 



The failure sometimes experienced with a spare coil 
‘ignition to start on the switch ” is very often due to thc‘ 
same cause, for there being practically no compression when 
the engine is at rest the mixture will not approach the sparking 
plug points sufficiently to ignite the charge when the sparking 
plugs arc set in deep pockets. I'his applies to both sides of 
the engines, both inlet and exhaust, but more particularly the 
latter. Another trouble sometimes expeiienced with .sparking 
plugs set on the exhaust valve side is more often appai*ent 
when the plugs are set in deep pockets. We refer to the sooting 
up of the points and their becoming fouled with burnt oil 
deposits when the ignition is not in use. This trouble is far 
less likely to be experienced when the points of the plugs arc 
closely adjacent to the combustion space, for the combustion 
of the gases brought about by the other ignition will then 
tend to burn away any deposit which may occur on the sparking 
plugs not in use. 
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To Prcviiii Ihe Fouling of Sparking Plugs. 

FF4 Until the lubrication needs of some engines arc 
1 IV mastered, sooted plugs are frequent, and an account 
of the way in which tliis tendency may be combated should 
interest many novices. If a -long-nosed plug be used, the evil 
may be overcome by threading two or three ordinary sparking 
plug w'ashers on eac.h plug, in lieu of the standard single washer, 
always provided that the thread is long enough for the pur- 
pose ; at least four threads should project beyoml the washers. 
The effect of fitting several washers is to raise the plug higher 
in its orifice, so that less oil is deposited on its business end. 
The writer actually uses short metrd collars, threaded exter- 
nally at their lower extremity to hi. the engine, an<l externally 
at theur u])]>er ends to carry the s|)arking plugs. The .sclienn* 
recommended naturally reduces the conqiression ratio ot the 
engine a triile, hut the loss is not greatly apprcciahkc It also 
retards the timing sliglitly. 

J Strange Cause oj Misfiring. 

!My engine is fitted with both magneto and accu- 
JJdP mulator ignition, and I was recently worried by a 
spell of inistiring wlicn tlie latter system was in use. 'fhe 
accumulator ignition consi.sts of a Giienet coil with dry cells, 
giving over eight anijieres and more than four volts. The 
same sparking plugs are used for both ignitions, and these 
were set with a spark gap of about seventeen to twenty 
thousandths of an inch. Ultimately I traced the cause of the 
trouble to the fact that the accumulator system required a 
gap at tiie sparking plugs of at least tw’enty-five thou.sandths; 
for when I increased tlic width the misfiring at once ceased, 
nothing else being changed in 'the course of the final experi- 
ment, xvliich I'f^sulted successfully. So many magneto plugs 
with short gaps are now used for both ignitions that this may 
be a frequent cause in llie other obscure, cases of misfiring when 
the accumulator system is in use.— D.M. , 

A RemtAy tor a (Ail Ailment. 

FFF% gives trouble on liie roa<U it usualh' pre- 

scuts a more or less insurmountable difficulty, but a 
hint wortli trs’ing under such circumstances is that mice given 
by a driver of a commercial vehicle in Motor Tmetion. In tliis 
instance the driver traced a roadside trouble to the coil, and, 
knowing that in some coils the + terminal was internally 
directly* connected with the bridge piece, he put a wire across 
between the bridge piece and positive terminal, and found 
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that bv these means the missing spark was restored. He accord- 
ingly maintained the wire in that position, and, m tact, has 
donb so ever since, as he prefers an accessible external con- 
nection to an inaccessible internal one, however neat The 
remedy may be fairly obvious, but then it is exactly the obvious 
that ciever'people are apt to overlook. 

.Misfiring on Sleeve Valve Engines. 

_ Occasionally a slide valve engine will misfire, but, 

notwithstanding when details are examined, every- 
thing will be found apparently all right. For instaiice although 
the Lgine may have misfired on the. road, it will be found that 
each cylinder will run quite well independently when the other 
three plugs are cut out. This, of course, proves there is nothing 
wrong wHh the magneto, plugs, or wiring ; but despite this 
fact the misfiring may persist. Under these conditions it wiU 
utuaiy bri-ound that Ihe trouble is due to the pocketing of 
the sparking plugs. It will be remembered that in shde \ alve 
engines the plugs are in deep pockets, and if the plugs happen 
to be at all short the plug terminals are little if any, atove the 
annular tops of the cylinders. It follows, therefore, that the 
ends of one or more of the high-tension w-ires where they Me 
fitted to the plug terminals may be so close to the top oi the 
cylinder that when running on the road the vibration may 
cause the metal terminal of the wire to short to the cylinder 
head, despite the fact that when run light no short would 
occur, and the engine would fire in all the cylinders without 
missing. Of course, the remedy is perfectly simple it is 
* merelv necessary to bend up the end of the wire so that 
is a good clearance between it and the cylinder top or the 
nearest metallic part. 
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Cleaning Carburetter Jets. — Choked Carburetter Jets. 
— C.HOKED Jet : Obstruction out of Line of Vision. 
— Racing Engine to Clear Blocked Jet.— Bad Climb- 
ing.— Testing Petrol Levels.-— Carburetter Unions. 
—The Freezing of Carburetters.— Flooding Carbu- 
retters AND Punctured Floats. — ^More Air.— An 
Extra Air Valve.— Automatic Am Valvtss. — Elusive 
Knock after Fitting New Carburetter,— C a rbi> 
.■ RETTER Adjustments. ■ 

Carhureifer Jefs, 

US handy little tool for clearing carburetter jets 

may be rnafle from a short length of Bowden brake 
cable strand as used on l^icycle.s. The end will probably be 
found to l>e soft soldered to prevent tlie wires from flying 
apart. Solder again 3in. or 4in. from the end. and then cut 





of below the soldering, so that the wires will fly apart. The 
original soldered end will now become a handle, and the 
wires provide a number of flexible needles which can be 
fhreadeti from imderneath the carburetter, even in a confined 
space in which it would be quite impossible to use a rigid wire. 

("Mhed Cathm'dier Jeis. 

FIS exasperating of minor troubles 

which can fall to the lot of the motorist is to have 
a partially choked pcired jet in the carburetter, ff tlie jet 
wetre wholly blockial up and the engine could not be run at 
all, one would naturally go to the carburetter (if not at once, 
directly after testing the ignition), and the cause of the trouble 
would be revealed. Cn the other hand, when there arc par- 
ticles of foreign mailer floating about, they will keep more 
or less clear of the jet, but they are never far away. You 
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flood the carburetter and start up the engine, which runs 
inerrify for a few revolutions, coughs, chokes, and stops. 
What has happened ? Those free bits of dust, which were 
merely agitated by the action of flooding the carburetter, 
have, by the constant suck exerted by the engine, been drawn 
up into the jet and effectually blocked it. The engine being 
stopped, the bits fall away fronr the jet again, and so the 
process of numberless startings up of the engine is performed. 
ISow, if the ignition be found in order, and the petrol feed 
to tlie carburetter be clear, it is nearly always advisable to 
proceed to the jet and clear it out straight away. Whilst 
the jet is out, run some petrol through the jet orifice to wash 
awav” any particles wliich may be left beliind. The jet being 
clear, it may be replaced and flooded, in order to ascertain 
that all is perfectly in order. 

Choked Jei; Obstruction out oj Line oj Vision. 

f On the subject of carburetters. ] wonder how often 

JL series of annoying slops following quickly upon 

one another have been brought about by such a cause as in 
a case I came across recently. 


UNE OF VISION 


I was chatting with a fellow motorist in a garage where 
I was taking in petrol, and he told me that his car was at that 
moment being attended to in order that a carburetter trouble 
might be put right. He said that all the symptoms pointed 
to a choked jet, but that he luid failed himself to find the 
offending atom, either in the jet or in the body of the carbu- 
retter. He had been pulled up on the road several times, 
and had only just managed to crawl into the garage. 

Whilst ’we were talking the mechanic bad taken the 
carburetter down and to pieces. He examined the jet, etc., 
and declared all dear ; the owner of the car also examined 
it again, but failed to detect any possible cause of obstruction. 
However, a third individual who was standing by (modesty 
forbids me to mention his name) was sufficiently curious to 
peer through the jet too, holding it up towards the light and 
examining it from both ends. There was something in it 1 
Not in a direct line of vision, but “ round the corner,” so to 
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speak. A carburetter jet, perhaps 5^011 have noticed, has, or 
tlie majority liavc, a comparatively large bore for the greater 
part of its length, the small diameter which regulates the 
how ol the petrol extending for about |in. only. The two 
bores merge into one another by a taper formed l)y the tip 
of llte drill for making the large bore, and if you will 

examine the sketch herewith yon will see how it is ]K 3 ssible 
for a piece of grit or waste to escape notice unless care is taken 
when searcliing for some obstruction. 

In the instam e under notice there is no doubt that when 
the* engine was pulling and using a large how ot petrol the 
otlending atom would move out into the smaller bore, reced- 
ing again when the engine was throttled rh)\vn. and I'einaining 
so when the carluirettcr was em}*)tied for examination.. But 
apart Irom all llteorics as to wliat hrt]>pened when the engine 
\^as running, tlicrc was tlie cause ol the bother without d<uibt 

Raciuil /o Cliw Blocked Jet. 

w^w Every motorist knows tlie recipe for clearing a 
blocked jet. wliicli in nirn,' lases ont of ten is success- 
ful. We mean the holding out of the clutch and tlie racing 
(j{ the engine for a few seconds, so as to ])ut a strong suction 
upon the jet. thereby removing the obstruction. This, of 
course, can only be einiiloyed when some petrol comes through, 
so that tiiC engine can be run, for very often a partial stoppage, 
whicli is quite suthcieiit to prevent the car pulling properly, 
will not be serious enough to prevent the engine being run 
light. While, as wc have said, this little dodge of racing the 
engine is so well, known, there is a natural development of 
it which many motorists forget. The object of the engine 
racing is to place a strong suction on the jet, and in all car- 
buretters which have extra air inlets, cither automatic or 
hand controlled, it should be borne in mind that these inlets 
slioiild be closed, as llicn the suction on the jet is strengthened. 
Xo iiard and fast rules can be given, becau.se the designs and 
details of , carburetters vary so mucli, but the principle will 
I.K^' grasped if we say that with a carburetter whicli has an 
automatic air inlet — in other words, a spring extra air valve—- 
flu* <mgim^ shf)uld be run with the valve in its normal con- 
dition. l>ui rlirectly tlie engine has begun to race the valve 
should be held shut. The mere shutting of it when the engine 
is going last puts a tremendous suction on the jet, and will 
probably bring out the obstruction. Alost engines cltoke 
themselves with petrol when they are run fast with the extra 
air held closed, but there is no fear of this for a considerable 
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iiuTiiber of revolutions, and unless the obstruction be very 
bad the tremendous suction imposed upon the jet will pro- 
bably bring out the dirt. Of course, much the best way is 
to take the jet out and clear it. but there are hundreds, nay, 
thousands, of cars on the road in which it is impossible to 
remove the jet without taking down the carburetter, and 
nine carburetters out of ten are not easily taken down. In 
the first place, they are not accessible, and in the second, 
to take them down means undoing the petrol and water 
unions, thus on cai*s which have no taps to the pipes leading 
to the carburetter water jacket most of the water is lost. 
It seems almost incredible that cars should be built like this, 
but numbers have actually been turned out during the past 
year or so with the grave deficiencies we have mentioned. In 
theory, with a good filter there should be no such thing as 
a blocked jet, but even with the finest meshes small pieces of 
foreign matter pass into the carburetter, and in the course 
of time agglomerate in some way and form a sort,’ of mud, 
which sooner or later may block the jet. 

Ba3 Climbing. 

Sometimes a car with a gravity fed carburetter 
will climb very badly — possibly even stop on a. hill 
which in the ordinary way it takes quite easily. The symptoms 
are unquestionably carburetter, and one at once agitates the 
float. Probably by the time this has been done the engine 
starts quite easily, and takes the rest of the hill without 
bother. The motorist thinks that his float has stuck, and it 
may be that it has. However, after he has satisfied himself 
that there is nothing wrong in this quarter, it is quite likely 
the car will repeat its bad behaviour further on ; then possibly 
it will recover, and there will be no more trouble. The next 
time the same road is covered the car will take the hills which 
it has jibbed upon the previous occasion without the least 
hitch or falter. This sort of thing may go on for quite a long 
time, and the automobilist may not be able to find any good 
reason for it. We have come across several cases of this kind , 
and we must confess they were very puzzling to us, but as we 
narrowed dowm the possible causes we came to examine the 
differences of level between the petrol tank and the float 
chamber. In one particular case we found the difference 
very slight indeed, and we then purposely took the car to 
a rather steep hill with only a little over two gallons of petrol 
in the tank. It failed at once, and we found the float chamber 
nearly empty. After waiting for a moment the petrol trickled 
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!'[. in. and the engine was started again. We then turned rotim! 

and went to the bottom of the hill and hlied the lank right 
f: up. The car then took the hill flying, and we saw at once 

that wdiat we had put down to sluggishness of the float or 
to a partially blocked petrol pipe was simply due to the fact 
f that this particular car would not climb well except when the 

' tank was nearly full As one cannot guarantee to encounter 

all liiils with a nearly full tank, we rectified the matter by 
fitting a back pressure valve and an air pump to the petrol 
tank, of ccuirse slop]3ing up the air vent in the 111 ling plug. 
This lias com]>lcte]v cured the . trouble, and the remedy 
IS much simpler than attempting to raise the tank or lower 
'r the carburetter. 

, 7rs////;f Prfriil ijvds. 

n is < onniionly supposed that if there is a slight 
1 '* blob " of petrol upon the top of the jet the 

I pctr{)l le\el is about right. As a matter of fact, this is really 

; no guide, as owing to the extreme smallness of ^ the bole 

through which the petrol issues, capillary action is set. up. 
('.){ course in liic ortlinary way, there is no need to bother 
alKiiit the ]K‘irol kvel If the engme is running well ancMhe 
fuel consuiiiption not excessive, it is better to leave things 
alone ; but if there is any necessity to test the petrol level 
the right way t{? do it is with an open pipe, and iK)t the jet. 
To all intents and purposes an ordinary jet is a pipe wlncti 
is stopped, as the oiilice is so sma.ll The thing to do is to 
obtain a spare jet and to bore it out as large as possible with- 
out cracking the sides of the jet tube. The petrol will then 
sfrind at its' natural level in it, and one can see exactly what 
that level is. 

Ctirhiireffcr Uaiotis. 

When a petrol feed pipe has been inicouplcd for 
cleansing, some difficulty will occasionally be encoun- 
tered ill replacing it, especially ‘if the nuts be inverttxl and 
slightly inaccessible. It will be found of great advantage to 
turn the firsl thread (or even two threads) oif^b«)lli iiiif and 
shciiilder, to ensure accurate centring of the joint before a 
< spanner is a]>p1kaL Should the union }eak a little on the 

'! road the coin' should be held tight against its shoulder, and 

i the inside of tlie nut plentifully smeared with common soap. 

I The nut may then be pushed up over the cone and locked, 

I when the leakage will be found to have ceased. These unions 

I are usually made of soft metal, and to avmid straining them. 
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it is essential to give the nut at each end of the pipe a turn 
apiece in order, instead of first tightening one end and then 
forcing the otlier end into engagement. 

The Freeiing of Carburetters. 

F 51 iff During a snap of frost, we had an experience with 

I iiSO ^]-^ich may prove a warning to otliers. 

While the cooling water circulating S3"stem was in a stifli- 
cicntly warm place to prevent its freezing up. 3’et it did not 
protect the carburetter from the effects of the frost. Dhis 
particular carburetter has a hot water jacket around the mix- 
ing chamber, which is in close proximiW to the float feeti 
chamber. A single tap is provided to prevent the water 
circulating round the jacket when exti'a heat is not required, 
])ut it was impossible to drain the water from the jacket. The 
iow position of tlic carburetter, and the lower temperature 
occasioned by tlie near presence of petrol, were too much 
for the water around the carburetter, and it froze up. A 
natural consequence was that something had to go, and, 
fortunately, the weak spot was found at a plate soldered o\'er 
a clearing hole in the water jacket. This gave way, and when 
tlic thaw came we had a fountain display beneatli our engine 
bonnet. As a protection against similar occurrences, we liad 
an extra tap put into the circulation pipes on the other side 
of the carburetter, and a drain tap put into the lo’west point. 

Flooding Carburetiers and PuncHired Floats. 

The process of flooding a carburetter is not one 
that on first thought would call for a warning or 
advisor)^ note ; but so mant?' complaints are heard from time 
to time of leaking floats that it is well to remember that tliis 
trouble can ver^” easily be brought about by carelessness or 
rough handling wdien flooding the float chamber to ensure 
a ready start. Many users of cars appear to possess the idea 
that the process referred to must necessairily have the effect of 
causing a fountain of petrol to issue from the jet ; and with 
this idea in view the float, by the operation of the protruding 
end of the needle valve, is jerked violently up and down. 
This violence, which is quite unnecessary, must in time have 
the effect of damaging that fragile detail the float, followed 
by heav}^ consumption of petrol, loss of power, overheating, 
and other troubles. The violence, even to a slight extent, 
is unnecessary, because the same temporary excess of petrol, 
which is sometimes required to start an engine easily, can 
be obtained by merely lifting the needle valve, and so depress- 
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in" the float when toggles arc included in the design, or 
depressing tlie valve when float and valve are directly coupled. 

There is no advantage under s^^^rting conditions in caus- 
ing a spray or fount aiii of petrol to issue from the jet. All 
ihat is recfuired is that the level of the spirit shall be such 
that it. will overflow from, the jet into the mixing chamber. 

Wlieu persistent hooding occurs, it is generally due to one 
of two things : Failure of the needle valve to .seat j>roperhg 
whiiii can, of ccairse, be overcome by grindingdn the valve, 
or to a I’juncinred iloat, whicli allows a .small t]i.iantity of 
])ctrol to enter, and thus upset the balance and allow the 
peliol level to ns( liigher than it should <lo, and t (uisequentiy 
to Mood. This can be easily discovered by shaking the Moat, 
vvlum the hqni«i t:an be heard inside, 'j'o find the I]{>le and 
gel tlK‘ petrol out is somewhat difficult, Vnit the toHowing is 
Iht^ ."nnfdest way: Tlie float slioiild be juit into very hot 
water and hehl l)eneath the snriace, 'fhe heat causes the 
petrol to gasify and lie <lriven out tlirougli tlie small hole, 
when the issuing bubbles will make it clear where the hole is. 
The Iloat shoultl he tlimYnighly cleared of ]ietrol. and the 
bole stopped up with solder. In tloing tliis it is <j mistake 
to put as little solder as ]x>ssible on to the hole, but the job 
should be dcfne tlioroiighly and be cleared afterwards with 
tine (*mery paper. < >1 course, care must be taken not to allow 
too niiKli solder to remain on. so as to upset the balance 
of tlie tioal, and not to allow tlic solder to gel intc> the float . 
Silver solder is Ixdter than soft solder for this }')urpose. If 
alter the hole has been closed a sliglit leakage follows which 
it is impossible to locate, a good method of preventing further 
tiT)uble is to giv*e tlie whole Moat a good coating of nickel by 
eiectro-plaiiiig it. This closes up tlie small ])orosities better 
than any solder will do. 

All)}' All'. 

FS7 Tliere is no doubt that many motor cars arc wast- 
ing a lot of petrol simply because the carburetters 
du n.jt supplv siifijcient air. It is not merely a c|ucstion of 
et onnmv' of pelrol. though that is quite an item nowadays, hut 
in iiiaoy cases more powder can be obtained from llie engine, 
;uid it keep*s mucii cleaner, while the valves keep cooler, and 
the smell Inmi the exhaust is much less if a weak mixture is 
used, 'fhere are many ways of increasing tlie air supply, but 
certainly nothing simpler than the little device which Mr. 
tfarrard fitted to the Talbot cars. These cars have a car- 
buretter with a very sensitive and easily adjusted automatic 
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air valve, which, in its way, is an excellent thing. At the 
■same time, it is admitted that with an automatic extra air 
inlet it is very difficult to get absolutely perfect working. 
That is to say, if the plunger and the spring adjustment, or 
device for controlling the extra air inlet, be adjusted for one 
speed, it is not necessarily correct for all speeds, although it 
may be approximately so. Mr. Garrard's device is simplicit}* 
itself. A small air tap is screwed into the centre of the induc- 
tion pipe, with a maximum opening of about 8mm. This tap 
has a lever connected either as shown by the full lines or the 
dotted lines to an extension of the throttle lever or to a ball 
joint fitted to the throttle lever itself, as depicted by the 
dotted lines to the left hand. The rod connectingthe throttle 
lever and the tap should preferably consist of a tube fitted 
with a small lug, such as is used in bicycle brakework, so that 
the upper end of the connection can be slid inside the tube, 
and accurate lengthening of the rod relative to the throttle 
lever be made. 



The method of fitting the double extra air inlet lap. The letters A B indicate 
the limits of motion to the tap. 

The adjustment of the rod length is effected so that the 
throttle lever may be moved through an angle of about 8'"' 
before the tap is opened at all. Then any further movement 
of the throttle lever begins to open the tap, and thus allows out- 
side air to pass into the induction pipe, where it mixes with 
the vapour from the carburetter. When the throttle lever 
is about three parts open the full opening of the tap is obtained, 
and this full opening is maintained until the throttle lever 
is open to its extreme. It will be thus seen that, in addition 
to the automatic air valve extra air supply, a further amount 
of air is allowed through the tap. 
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An Extra Air Valve. 

W9M Jelf-Petit writes: '‘A pie>ce of liTs.. 

ISO copper tube is soldered with a good shoulder on to 
any convenient place on the induction pipe — I find in practice 
the nearer the induction valve the better— connected by india- 



riibl>cr tubing to what is technically called an him tap’ ])lacecf 
on the dashboard in a x>osition convenient to the left foot. On, 
the running of one car in particular it has had a most remark- 
able effect, and may be regulated by the foot to a nicety.'' 

Auiomaiic Air Valves, 

J#0 Many carburetters still depend upon automatic air 
valves for their satisfactory working. That is to say, 
a certain fixed amount of air is always admitted beneath or 
across tlie jet, and then there is some arrangement of spring- 
controlled air valve, which is sucked open as the speed of 
the engine increases. Of course, there are plenty of carburetters 
in which the additional air is provided positively by some 
intei 'Connccliou with the throttle, but at the moment we are 
not discussing this type. Properly adjusted the automatic 
carburetter of ihe spring-controlled* type is most satisfactory, 
l^rovided always tl'iat the spring-controlled valve is really well 
imulct juid so designed that when it is shut it is not leaking. 
Then?! are not many variations of this type of automatic air 
regulator, and all the best have some form of atinospkerk 
bulicr or its e<p.u valent to prevent too sudden an. action oi 
the valve. Th.e majority of users of automatic carburetters, 
however, do not realise how very much depends upon thcii' 
tree and smooth working. A good many of the mysterious 
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losses of speed and lack of life, particularly the latter, are 
simply due to sluggishness in the opening and closing of the 
spring-controlled air valve. 

What is not realised is that the proper sympathetic open- 
ing of this extra air inlet as the speed of the engine increases 
is essential to a quick pick up. When the valve is closed 
the engine speed is low ; but if, on the opening of the throttle, 
the extra suction of the engine does not instantly commence 
to open the extra air supply, the engine will onh^ respond 
sluggishly, for tlie simple reason that it is being more or less 
choked with too rich a mixture. As soon as the speed gets 
up, the sluggishness of the air admission will automatically 
check itself, as the suction of the engine will become so strong 
that the air valve is, as it were, dragged open. At the other 
■end of the scale, if it closes sluggishly, there will be pops 
back into the carburetter. At least once a week the auto- 
matic air valve should be taken out and carefully examined. 
It should be cleaned, and it should be seen that the valve is 
perfectly free. Most of the air valves slide on some form of 
central stem, with a spring to keep them in position, and 
all the moving parts should be most carefully cleaned. It 
will very often be found, on pushing the air piston up and 
down, it is not quite free. It can hardly be said to hang, 
but there is just a suspicion of a hitch in its action. 

It is not enough to see that there is no dust on the valve 
.and its connections, and the best way know to put every- 
thing in perfect order is to clean all the working surfaces 
with brass polish. This alone will often make a difference 
between a sluggish engine and one which dances away in 
instant response to the throttle. If one wishes to gild refined 
gold, still better results will be obtained by blackleading the 
edges of the valve and the guide or stem on which it works, 
and it is equally important that the buffer piston, if an air 
dashpot be fitted, be carefully cleaned and polished too. It 
should be clearly understood that no emery should be used, 
otherwise air leaks will be set up. All that is wanted is per- 
fectly smooth surfaces, so that the valve can respond instantly 
to the varying degrees of suction to which it is subjected. 

If, after this attention, the car is not lively, or if the 
engine pops back in the carburetter, it is evident that the 
spring of the automatic valve requires adjustment. Speaking 
generally, sluggishness of pick-up shows that the spring is 
too strong, so that the air valve does not open soon enough. 
If popping back in the carburetter takes place when the car 
is running at a moderate speed, and without any sudden 
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dosing of the throttle to provoke it, it ma.y be taken as a 
ccrtjiin indication that the spring is too weak, so that the 
air valve opens prematurely and weakens the mixture too 
much at low or very moderate engine speeds. 

Elusive Knock after Fitting him Carburetter. 

wtTfji Recently one of our readers who had fitted a new 
I ^ if carburetter to his engine was somewhat disappointed 
to find that, while he had improved the petrol consum})tion 
and the general running of his engine, it knocked rather badly, 
altlumgh not sufiicieniJy to diminish power noticeably. This 
experience brings u]i a jioint which is not always recognised, 
and that is, any considerable change in carburation will often 
nci e.'sitate some alteration in the timing of the ignition. To 
take a casc^ in point, we will a.ssume that a car has been sent 
out witli the carburetter adjusted so that it delivers loo ricli 
a mixture This richness may occur at low speeds only, or 
it ma,v be all through the s<'ale ; or the carburetter may be ad*- 
i listed sn tluit the. engine will run without knock when pulling 
slowly with the ignition retarded. All sorts of unexpected 
things may happen when the owner sets about effecting im- 
provement either by readjusting the carburetter or by fitting 
a new and better one. For instance, if the old carburetter 
provided too ricli a mixture at all speeds the cliances are that 
the new one will cause the engine to knock badly at all speeds ; 
but if the old carburetter only gave an unduly rich mixture at 
low speeds no alteration of the permanent ignition timing 
may be required, as tliere will be no knock except, pierhaps, 
at the very lowest speeds, wdten no doubt the ignition can be 
sufficientlv retarded to overcome the trouble. Even the 
most efficient carburetters are more satisfactory for starting 
anti slow running if they ]>rovide a mixture which is on the 
rich side at low speeds. 

The reason for this knocking when carburation is im- 
p.nw'cd is due to the fact that a needlessly rich mixture is a 
slow burning mixture, and consequently the ignition iniist 
necessarily be more advanced under such a condition than 
would be the case if the carburetter were providing an ap- 
proximately correct mixture, Wc have referred to the cause 
<d knock a.H elusive, as if the ignition were right behirc the 
r.arl jurat soil was inqirovcd or a new carburetter fitted it is 
natural for the motorist to search in almost every other 
diremJon for ibe cause, for he assumes that if the timing were 
ronxn:t before the change, and had not been altered, it ran- 
not be the cause of the knock* 
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Carburetier Adjustments. _ 

Xhe adiustiiieii.t of a carburetter is not difficult il 
attacked in a proper manner. The usual plan oi 
•ilterine the size of jet, choke tube, etc., without method 
-enerallv results in failure and a return to the original 
setting, which has probably been amved at in the same 

haphazar^m^anner.^^ make only one alteration between each 
test ' and never to make an alteration without first having 
a deaV idea as to what efiect it will have on the running 

*^Therf are three essential parts in the usual design of 
carburetter: fi) A jet supplied with petrol at a constani 
^eJel (2) a restriction in the bore of the air intake (generally 
termed a choke tube), and (3) a variable air intake controlled 
either by hand or automatically (usually termed the auxiliary 

air inlet). _ „ 

The Choke Tube. 

The I’unction of the choke tube is to offer resistance to 
the air entering the carburetter, so as to create pe necessary 
difference in pressure between the petrol m the^ float chamber 
mnd that in the jet, although a common error is the supposi- 
tion S the high velocity of the air past the jet sucks up 
l-he netrol. The petrol in the float chamber is constantly 
under the influence of the pressure of the atmosphere (14.7 lbs. 
to the square inch), and when the engine is not runmng the 
petrol in the jet is also subjected to the same procure ; hence 
there is no flow. When the engine is runmng the throttling 
back of the air entering the carburetter by means of the chohe 
tube or its equivalent causes the pressure in the jet chamber 
to be lower than that of the atmosphere ; therefore the 
atmospheric pressure in the float chamber forces the petro 
through the jet. The flow is thus governed by the difterence 
in nressure between the inside and outside of the carburetter, 
and this difference in pressure is governed by the resistance 
the choke tube offers to the incoming air-— not necessarily the 
size of choke tube, for holes of certain shapes offer more 
resistance to the air passing through them than others,_ and 
mav vary as much as 50% for, the same area. There is no 
advantage in making choke tubes of any special shape loi 
the more easy passage of the air. for it only means that the 
hole will have to be made smaller to obtain the required 

resis an ^ diagrammatically the correct disposition oj 

the choke tube in relation to the jet, although a very usu;u 
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design is Ihnt^ shown iit fig. 2, where the jet is at the lower 
outside end. of the choke tube. It will be apparent that with 
the ciic'ke tube and jet arranged as in the latter skctcli, aithongh 
xarying hut sliglitly from the method shown in fig. i, the 
( ondilions of working are very different. In fig. 2 the jet 
is ncjt in the most advantageous place as regards the ]mrtial 
\'ac uum in the carburetter. Any resistance in the bore between 
tin? ]vi and tlie engine (smh as the length of choke tube from 
the tip of the jet ttj the inside of the carburetter, fig. 2) is 
dctriincn ah lur it restricts the supply of gas at high speeds 
to a small extent. 



It is almost impossible to make an engine run steadily 
at low spt'eds with the position of jet and choke tube shown 
in lig. 2, 'fhe (liffcrencc in pressure between that acting on 
the [)elr*<] in tin* float clnimher and that in the jet is so small 
that the slightest irregularity in the speed of the engine will 
the mixture. 

In ligs. n .p ami 3 are shown a number of choke lubes 
ami jets arranged in satisfactory position. Figs, i), 7, and 8 
ilhisirate alti*rnalc arrangcnicnts which arc not recommended. 
An altc'rnative position of the jets, shown in dotted lines, 
illustrates the arrangement when the jets and choke tubes 
are at nght angles t<j eacli other — the former verticed and 
the latter horizontal. 

li 
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The Auxiliary Am Intake, 

• The mixture does not enter the engine in a steady sircan 
but is in a rapid state of oscillation set up by the uneven 
suction of the engine, and these oscillations may vary from 
four to forty per second with 
the lowest to the highest speed 
of the engine, having a peculiar 
and varying effect on the air 
and petrol entering the carbu- 
retter. The elasticity of the 
air prevents it following up 
the rapid movements of the 
pistons at high speeds, and it 
was proved some years ago with a single-cylinder engine 
running from 150 to 1,500 r.p.m, that the quantity of mix- 
ture taken in at the highest speed was as much as 30% less 
than the piston displacement, this being due to the elasticity 
and inertia of the air. Petrol is comparatively heavy and 
non-elastic, and each beat of the engine adds to its momen- 
tum, until it issues from the jet in a steady stream. The air, 
however, has a tendency to decrease proportionately as the 
speed rises, which results in too rich a mixture if provision 
be not made for checking this. 

The most usual method of obtaining an approximately 
correct mixture is to provide an additional air opening adjust- 
able either by hand or automatically controlled. This open- 
ing is generally termed an " extra air inlet,’' but the term is 
a misnomer, for as an engine only takes in from 50% to 75% 
of a full charge at high speeds, the proportion of air taken in 
diminishes as the speed of the engine rises. The real purpose 
of this additional air intake is to vary and regulate the resist- 
ance offered to the air entering the carburetter by increasing 
or decreasing the area of the intake, and, as pointed out 
under the heading of “ The Choke Tube,” the resistance 
offered to the air entering the carburetter governs the pressure 
tending to force the petrol through the jet. Therefore the 
greater the opening provided for the air to enter the carburetter 
the less will be the resistance and the smaller the difference 
in pressure be tw^een the inside and outside of the carburetter ; 
consequently less petrol will be forced through the jet. 

It would be manifest that if the choke tube were made 
adjustable it would answer exactly the same purpose as the 
auxiliary air opening ; in fact, this is the principle adopted 
in some carburetters, of which fig. 9 is a diagrammatic .sketch . 



Fig. 9. 
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In this case A is really a choke plate, but its purpose is the 
same as a choke lube, i,e., to offer resistance to the incoming air. 

The control of the auxiliary ait' opening by hand has 
many drawbacks, and at the best only a rough approximation 
to a correct mixture is possible in this way. It is practically 
impossible to follow every variation of speed by a correspond- 
ing movement 'of the air lever. Various automatic devices 
are in use to open the auxiliary? air port as the speed of 
engine increases, but two only of these will be described. 
Seveniy-hve per cent, of present day carburetters are fitted 
with either one or the other system. 

. .Auxiijary Air Inlets. 

lljc first and most popular is that generally termed an 
automatic air vrrlve. whicli consists (»f a. spring-controlled 
valve sotnclinies after the style of an automatic inlet valve 
and nl lernalively in the forni of a piston arrangement. Both 
depend for their action on the suction of the engine, and 
act in keeping the pressure in the inlet pipe normal, just as a 
safety valve on a boiler prevents the rise of steam pressure 
beyond a cendaio point. It is sometimes urged against the use 
of lliese \'aives that the mixture must necessarily be on the 
rich .side at liigh s}>eed. hut tlie writer lias in practice found 
this theory to be without foundation, for tlie pulsating action 
of the engine has the same peculiar edect on a valve of this 
class, due to inertia, that it has on the petrol flow. The valve 
at low speeds simply vibrates on its seat, and oilers a greater 
resistance to the air entering than at high speeds. In effect 
the inertia is equivalent to increasing the tension on the 
sjiring at low speeds. 

As the speed of the engine should increase with Oie open- 
ing of the throttle and a greater air opening is also required 
with increased S])eed, in some designs of carburetters the 
auxiliary air |')urt- ami the throttle luive been arranged to 
open siinultaneuusly. Fig. lu shows the usual a.rraugcrnent. 
Designers (d' this palteio of carburetter overlook the fact that 
the amount of auxiliary air opening should he proportionate 
to the S])ee4'i of tl'u^ engine and not to the position of the throttle, 
for ih<^ op<miiig of Ihc hiltcr must always ])rerede the .sjieed 
of the engine. Therefore, if the throttle on this type of car- 
bureller be suddenly opened with a view to rapid acceleration, 
the petrol How sto|)s or diminishes to such an extent, due to 
the momentary destruction of the partial vacuum in tlie jet 
chamber, that tlie engine will not pick up. or will stop 
altogether. 
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To make the working of this type at all possible it is 
absolutely necessary to make the auxiliary air opening smaller 
than til e best size for economical running. To illustrate this, 
suppose that an engine is running under load at 800 r.p.m., 
and the throttle is suddenly opened to a point that has been 
found to run the engine at, say, 1,000 r.p.m. on the same 
load, then if the engine will 
reach this higher speed with- 
out faltering, the larger air 
opening is the right size for the 
lower speed position only. Tt 
is therefore usual in practice 
to sacrifice a little efficiency 
and ojieratc this pattern of 
carburetter witli a smaller 
auxiliary air opening than 
that which would give the 
most economical running. 

Tlic difficulty may be over- 
come in a very simple manner 
by enlarging the size of the 
air port and clamping or soldering over this a spiing-controlled 
air valve as shown in the dotted lines in fig. 10. With this 
arrangement the correct amount of air is automatically 
admitted without upsetting the mixture when accelerating 
quickly. 

Speed and Slow-running Adjustments. 

The conditions for speed and slow running being diame- 
trically opposite, a compromise must be made in adjusting a 
carburetter. For power at high engine speeds a large choke 
tube, together with a large jet, is desirable in order not to. 
throttle the supply of gas to the engine. For handiness in 
traffic and slow-speed running with power a small choke tube 
is required to maintain sufficient difference in pressure between 
tlie inside and outside of the carburetter. A small jet would 
also be required to keep down the petrol consumption at high 
speeds, as the petrol would issue at a greater velocit3L The 
diameter of the hole in the jet will not of itself govern the 
cpiantity of petrol delivered ; this depends also upon the 
pressure ratio. The wuiter has come across cars of about the 
same cylinder dimensions having a variation in jet diameter 
of quite 'Z to t, each giving good results and having approxi- 
mately the same petrol consumption. The larger jets, with, 
of course, a larger choke tube, while giving fairly good all- 
round results gave far less flexibility tiian the smaller jets with. 
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smaller choke lubes. In the case of the engines fitted will) the 
larger clioke lubes the carburetters were working with a very 
small dificrcncc in pressure between that acting on the petrai 
in the jet and that in the lloat chamber. In llte case of the 
smaller jet and choke tube the pressiu*e ratio was much greater 
at low^ s|K*eds, and therefore less sensitive to any change lend 
ing to ipisct the nii.\lure. Of course, there i.s a praclicail 
limit to the smallness of the choke lube and jet. 'Ihe ^mailer 
the choke tube the gieater will be the cal) uj-xm tlu’ auxiliary 
air supply, and if this be hand conlrolled, it will netesshale 
more freifuent adjuslmenf to obtain the best and mo.st econo- 
mical results, Init if tlie auxiliary air supply Imj takim can: 
of aul<unatica.lly by means of a, spring^cont rolkal valve oi 
other devire. the < hoke lube may reduced to a uiiu'cnieni 
si/e lor slow nmning, as it need onh' ]>ass snith ient air to 
bn‘al; uj', and coit\-ey Uie [jclrol spray iuto tbe auxiliary 
air supply. 

At iirsl siglil it might appear that a small choke tube 
would greatly interfere with the engine getting a full sup|.>ly 
of gas at top Sj'ieed. While, this is certain! v true to a slight 
extent, and niigiit be detrimental to the niiming of a car 
used for track racing, its effect on an ordinary touring car 
is so small that it is (iiflicnlt to detect any killing olt in the 
maximum s]K'C( 1 of the car. 


How TO GET rnre Best Results FrtoM .\x «jli:> rARhURETT ek. 

The followung arc a few' practical hints on liow to get 
the best results irom. an old single jet carburetter. 'Fhc most 
usual faults are want of Ilexibility, high petrol consumption, 
and diificuity' in starling. The want of flexibility is clue to 
the differem'e in iiressure bctcveen the inside and ont.sidc of 
the carburetter being too small at low speeds, and therefore 
vrrv susceplibk^ to any variation of engine speed. Htis <lefec1 
mav re^lll^ from air leaking into the inlet system, loo large a 
choke lube, or a t. hoke lube fitted in a very inefficient position ; 
another l ausc may be tliut the petrol level is ton low in tlic jet. 

Any leakage of air into the inlet system eitlier through the 
joints, iiie thmltlc, or by way of the inlet valve guides will 
have a iletrimcntal effect upon slow running, d'he first thinj.% 
tficreforc, is to see that all tlie inlet pipe joints are wedl ]>acked 
and reduce the leakage of air into the inlet system, rdher 
tlian by its proper course, to a minimum, Now check the 
petrol level in the jet. This should never be lower than -Jin. 
from the top of the jet or higher than /,dn. 1 elow the to]). 
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It is a difficult matter to gauge the height of petrol in a 
single jet through the small bole, and this difficulty is accen- 
tuated by capillary ac tioii. It is therefore advisable to construct 
a dummy jet, out of a spare jet, for instance, by sawing this 
off about |in. from the top and soldering on a piece of tube 
at least Jin. inside diameter. The dummy and the working 
jet should measure the same from under the shoulder to the 
top. With this in use the best method is to flood the car- 
buretter, then remove the superfluous petrol from the dummy 
jet by means of a fountain pen filler or small syringe, until 
the float starts to feed and it is found impossible to reduce 
the level further. While this is being done it is advisable to 
tap the float chamber top gently to represent the \ibration 
set up by the engine when running. 

If the level of the petrol is found to be too low, a spot 
of solder should be rim on to the float to increase its weight, 
or the jet be shortened, provided that the latter does not 
alter the size of the hole. When the correct height of petrol 
has been obtained, the dummy jet should be removed and 
the working one substituted. 

If any leakages have been discovered or the 
petrol level has been altered, make a test of the 
engine before proceeding further, noting possible 
improvement in the running. If none be notice - 
able, the next thing to do is to reduce the size 
of the choke tube, or if the choke tube be above 
the jet, as in fig. 2, to alter its arrangement to 
that shown in fig. ii, which is a simple method 
of reducing the size of choke tube, and also 
bringing the restricted portion well below the jet ; 
it also has the advantage that the available area can easily 
be enlarged. Bear in mind that a slight reduction in the size 
of clioke tube will make a great difference in the running of 
the engine. At the most the hole should not be reduced or 
opened out more than |in. between each trial. 

As the reduction of the choke tube will have increased 
the suppl}^ of petrol, the jet orifice will require reducing in 
size to counteract this. The best plan is to solder up the hole 
and reopen it to a smaller size with a reamer made by grinding 
a flat on a sewing needle. An attempt to burr it up with a 
hammer generally results in an irregular hole or a split jet. 
The closing up of the hole in the jet does not necessarily mean 
that less petrol will be delivered, for as the choke tube has 
also been made smaller the pressure tending to force the 
petrol through the jet has been increased. 
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The auxiliary air supply should now receive atteatioii. 
Before the reduction of the choke tube it was probably little 
used, but now, with the smaller choke tube, its use will become 
very neccssaiy to obtain the best results and economical 
running. If it be hand controlled it will be rather troisblesome, 
this can be obviated by fitting a spring-controlled air valve 
into the body of the carburetter, as shown in fig. 12. or in any 
posilioD so tliat the air enters between the jet and the throttle. 

Hot Air 'Supply. 

From the point of view of economy, and also with a view 
to keeping the cylinders clean to guard against pre-ignition, it 
is of the utmost importance that either the carburetter itself 
or the air supply be thoroughly warmed in some way. The 
writer has come across several cases of pre-ignition causc<i by 
an accumulation of soot in the combustion space, whith to 
all appearances was due to too ricli a mixture, despite 

the fact that the auxiliary air was set so as to cause firing 
back into the carburetter with the slightest increase in open- 
ing, a cure wa.s not effected until the mixture had been thor- 
oughly heated up. Willi these old carliuretters, if a hot air 
pipe was originally fitted, it was probably left off altogether 
by the first repairer who had occasion to take down 
the carburetter. Taking a small quantity of exhaust gas 
and passing it i*ound an annular chamber on the body of the 
carburetter is of little use, for the ])ipe.s become choked 
in the first few hundred miles. A better plan is to lead some 
of the water from the cylinder jackets round the cartmretter 
body, but unless tliis is supplied through large pipes the flow 
of water is rather weak, and is apt to freeze up solid with a 
sec'cre frost, assistcil by tlic refrigerative action of the carbu- 
retter itself, before the water is properly cirgulatiiig. Probably 
tlie simplest and best wat^ is to take a supply of heated air 
from a liox surrounding the exhaust pipe. The pipe con- 
necting this box to the carburetter should be as large as 
possible. Tf a carburetter be sufficiently heated the inlet pipe 
will be sensibly warm to the touch. , 

!mi'rovinc3 an Olu Type LoNnuEMARK. 

In ihe loregoing tinfes it has not been the writer's inten- 
tion to give any specific instructions for the adjustment of 
any particular car]>uretler, but rather to give sufficient in- 
formation to enable anyone to reason out for himself his own 
particular carburetter troubles. Perhaps, however, the follow- 
ing example of an improvement effected in a well-known and 
widely used carburetter may be of sufficient general interest 
to warrant a description being given here. 
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I refer to the model B Longuemare carburetter, wiiich is 
fitted with a jet peculiar to itself. This undoubtedly possesses 
many advantages ; one is the ease with which the jet area 
can be altered, and another is that the height of petrol can 
easily be ascertained. Now, while these carburetters give 
satisfaction as far as general running is concerned, \'cry poor 
results are sometimes obtainable at low speeds. By reducing 
tlie choke tube area satisfactory slow-speed running can be 
obtained ; but then it will be found that the auxiliary air 
supply is insufficient to keep tire petrol consumption normal 
at high speeds. 

The following is a method the 
writer has adopted with this pat- 
tern of carburetter with satisfactory 
results : Into the side of the throttle 
chamber at C (fig. 32) a I'm. hole 
has been drilled, into whicli has 
been fixed an elbow B, gencrall}^ 
made from a piece of ^in. cycle tube 
by mitring and brazing the joint. 

It is important to see that sufficient 
clearance is allowed for easy re- 
moval of the fioat chamber cover. 

This elbow has been well soldered 
into the throttle chamber at one 
end, and the other has been fur- 
nished with a spring-controlled air 
regulator. As the throttle is in the form of a tube, with only 
an opening for the gas, it was necessaiy to cut a slot in the 
throttle, as shown at D in fig. 12, to provide an opening for 
the air entering by way of the air regulator at any point in 
the travel of the throttle. The choke tube must also be 
reduced in size by inserting a strip of tinplate into it until 
the opening round the jet allows about ;bin. clearance. In 
some cases an eight-slot jet has been used, while in others 
two of the slots have been soldered up, leaving only six to 
supply the petrol. The variation can be accounted for by 
the fact that these slots differ slightly in size. The above 
alterations have always resulted in a remarkable improvement 
in the flexibility of the engine and increased power at slow 
speeds, while any reduction in the maximum speed of the 
car (if any) has been too small to be noticeable. 

In conclusion, I would again impress upon the experi- 
menter the necessity of first making sure of the results of 
one alteration before commencing another. Be certain tliat 
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ignition and valve troubles arc not set down to tbc carbu- 
retter. It is advisable bcfoic commencing a carburetter 
adjuslineiil to grind in all the valves, especially the inlet, and 
to make certain after the grinding that the clearance between 
the valve stems and lappets is sufficient. The slightest leak 
through an inlet valve will play havoc with the mixture at 
slow speeds, for every time the cylinder with the leaky valve 
fires a quantity of exhaust gas will leak into the inlet mani- 
fold and contaminate the mixture it contains. A curious 
point about tliis fault is that while the cylinder with the leaky 
valve may lire perfectly, it may cause one of the other cylimlers 
to misfire at low speculs. A small leak is tlic more troublesome 
to locale, for a had leak past an inlet valve will generally 
show itself by firing the mixture* in the inlet pipe and carburetter. 

This must not be confused with tiie firing bat k due* to 
too weak a mixture, whidi is due to the mixture l>uining sei 
slowly that the resiriuc in the t'.ylindcr when the inlet again 
ojicns is still slight, and fires the mixture Ix'kig taken in. 

So imjiortant is this point of leaky inlet valves when 
tuning up a carburetter that it is advisalfie to remove the 
inlet manifold and lest eeich vahe se])aralcly with a smoking 
taper or piece of smouldering paper, whicli will show up the 
slightest leak hy the deflection of liic smoke when the engine 
is cranked round. This smoke lest is tlie most comenient 
too for testing tlie joints of the inlet system for leaks. 

In making adjustments to a. carburetter there are liound 
to be a few backfires into the inlet pijie, and as this is liable 
to set alight any petrol that may have run into tiie shield or 
l^e overfiowdng about the carburetter, it is as well to carry 
out tlie alteration in the open or see there is ample ventila- 
tion and have ready at hand a bucket or two filled with saw- 
dust. Not the slightest alarm need be felt if lliis sawdust 
is lumdy, as it is a most effective petrol flame extinguisher. 
On no account use sand, as it is impossible complete}}^ to 
remove this from the working parts of the engine, which it 
will ultimately ruin. The sawdust is quite as effective ; for 
this the writer can vouch by quite a number of experience.^, 
But with care in the way of jU'Cventing the excess ol jictrol 
from accumulating in the undershield no fear need lie felt 
at tlie possibilities of fire arising from any attempts to improve 
the running of the engine by carburetler adjustments.- W. 
B lUKNK Dale. 
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Leather Clutch Rivets a Source of Trouble.— How to 
Cut a Clutch Leather. — Fierce Leather Clutches. — 
A Temporary Remedy for Fierce Clutches. — Slip- 
ping Clutches. — Unbalanced Clutches. — Multi-disc 
Clutches. — A Sticking Clutch. — Home-made Clutch 
Stop. — Over-gearing. — A Cure for Leaky CxEar 
Boxes. — Leaky Back Axles. 

Leather Clutch Rivets a Source oj Trouble, 

•g The usual method employed to iix the leather lo 

I metal centre of a clutch is to rivet it up by means 
of a number of copper rivets, whose heads are countersunk 
into the leather. If the rivet heads are not knocked in lower 
than the outer surface of the leather, then when the clutch is 
let in these grip fiercely on the metal outer clutch, surface, 
and thus prevent the clutch working smoothl^c and gradually 
getting up way on the car. Some difficulty may also be 
experienced in taking out the clutch, owing to the seizing: of 
the copper rivet heads on to the metal clutch. As it is rather 
difficult to obtain leather suitable for clutch work of any greater 
uniform thickness than a quarter of an inch, and some of 
this must be turned off in truing up the leather after riveting, 
there does not remain more than an effective depth of one- 
eighth of an inch of leather held by the rivet head, and this 
should be one-sixteenth of an inch below the leather outer 
surface, to allow for wear and compression. Those who experi- 
ence tx'ouble with fierce clutches should examine the rivets, 
and knock them lower if level with the leather outer surface. 

How to Cut a Clutch Leather, 
w fzfz If it is desired to obtain a new^ clutch without 
putting the car out of commission, a pattern for cut- 
ting the new leather can be made in the following sim])ie 
manner : Let a template G be carefully cut out in cardboard, 
so that the angle of the clutch is faithfully represented, and 
then by its means a side elevation of the clutch G C ca.n be set 
up full size on a smooth wall or a drawing-board of sufficient 
size. The sides of the cone A B should be produced until 
they bisect at O. Then from the centre O, with the radii 
RRi, the two curves shown can be described, and if the 
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outer one is continued until it is three times the length of G C, 
the curved lines will show the form in which the leather strip 
must be cut in order that it should sit propcrl}^ upon tlie male 
portion of the clutch. If the diagram is made on paper, the 
pattern can be cut directly therefrom, and the leather dressers 
will send the proper shaped piece straightaway. The clutch 
angle is best obtained by insertingastrip of tin betweeii the cone 
faces and bending up the square with the edge of the flywheel 


Fierce Leather Clutches. 

T%M The first point which occurs to one in. connection 
£ with a fierce leather-faced cone clutch is the con- 

dition of the leather, and the usual remedy is to dress it with 
castor oil laid on with a brush or feather and with the clutch 
pedal held down by a piece of wood, or otherwise, to give the oil 
a.chance. to soak in well. 

ff this method rcsi.ilt in a cure which is not of lasting 
ciiect, the following plan may be tried : Take the clutch riglit 
down, detacii the cone, or, if possible, di’aw it back so that the 
whokj suriacc of the leather is clear of the flywheel and exposed 
in a convenient jmsition. Now. with a stilf-bladed knife, scrape 
off the “ skin ’’ or polished surface of the leather, taking care, 
of course, not to cut the leather or scrape away more than 
just enough to expose the grain of the material 

When this “ skin ” has been removed, damp the leatlier 
all round with water applied by a small sponge. Do not make 
it dripping wet ; just moisten it slightly and let the water 
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soak in. Then apply a liberal coating of castor oil — do not 
be afraid of using too much— and, following this, lightly “ stab ” 
the whole surface with the point of a penknife, making in- 
cisions about a quarter of an inch apart, and letting the tip 
of the blade penetrate about one-eighth of an inch or so. 
This process does not. the writer's experience proves, spoil 
the leather by making it liable to tear or break away, as iniglit 
perhaps be iinagincd, but it has the beneficial etiect of allow- 
ing the castor oil, in a comparatively short space of time, to 
penetrate well below the surface, and so cause the leather to 
become thoroughly impregnated with the dressing. 

Immediately the “ stabbing ” process has been carried 
out, apply another plentiful coating of the oil, and repeat tlie 
ap])lication some four or five times, allowing a period, of some 
hours perhaps, for each dose ” to soak in before giving tlic 
next. The leather will absorb the dressing better if the clutch 
is kc]>t in a warm place meantime, and if the oil itself is wanned 
before being applied. 

By the way, some manufacturers keep their stock of new 
leathers in the stores immersed in castor oil. So there need 
be no fear of overdoing this process of dressing. 

Even yet, with all these applications of dressing, the 
leather is not perfect. The ideal condition for a clutch leather 
to be in is that it should be soft and yielding, but with a highly 
polished surface. One way of obtaining the latter essential 
is by more or less lengthy use ; but the same effect can be 
secured at once by sprinkling a small quantity of powdered 
blacklead (which can be obtained from any oilman or grocer) 
on the surface of the leather, and then rubbing it in well with 
something smooth, such as the bone handle of a table knife. 

If there should be any tendency for the clutch to slip 
when it is first used after being treated in the manner advised, 
tighten the spring until it is rather stiffer than usual, and keep 
it so for just two or three runs ; after a very little use the normal 
adjustment can be resumed. 

That is the sum total of a good method of curing a fierce 
clutch if the fault do realty exist in the condition of the leather. 
But there arc other matters which may cause tliis objection- 
able condition of thingvS. 

For instance, some part of the “ motion " {the mo^dng 
parts or rubbing surfaces which come into play when the 
clutch pedal is depressed or raised) may be binding — not 
working freely — ^by reason of being too tight in or against some 
corresponding detail or from want of lubrication. Such w^oiild 
prevent the clutch movement from following that of the 
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driver’s foot, and the process of letting in the clutch would then 
become a series of small jerks. 

Hiese jerks in the movement may not be apparent when 
ilic pedal is dcjn-cssed or raised, except when the engine is 
running and the car is in gear, for in actual use in transmitting 
power the first engagement of the two surfaces forming the 
I'lutch imparts a torque to the key ways, squares, or forkeii 
ends of the telescopic coupling whicli must exist between 
clutch and gear box in some form or other, and it is when Ibis 
Irwque occurs that a series of small jerks are occasioned bv 
sluggishness in the motion, due perhaps to want of lubrication. 

P»y tlie way, this want of lut»ricaljon may also be the canst‘ 
of a ciulcli exactly the reverse effect ! — if the friction 

in tiie motion is excessive/ The ])ower exerted by ibe clutch 
spring is then use<l iqi in attempting to uvercoinc’ tiie friction 
and jamming of the movements. 

'I'o return to the subject of the fierce clutch. Another 
possible cause is tliat the forked lever (or wluitever form the 
actual mechanism takes] which actuates the clutch may not 
be pressing s(-jLiarely against the bearing to which it is applied. 
1‘he tips of the forked lever may have worn unevenly, aiul 
one or oilier oi tjie arms may have become bent. It is an 
essential for a snu^oth action that the fork-ends should make 
<ont;act with the bearing on lioth sides at the same time when 
the (diitcli is withdrawn, otherwise when the latter is released, 
and it makes contact with the cone of the flywheel, it is “ on 
the skew,” I'his being so, the motion binds and eventually 
the clutch as a. wliolc takes up the drive with a. jerk. 

if the clutch is of the multiple spring type, where usually 
three sining.-^ iwv used, the bolts of tlie spring may be binding 
iTi iheir lades in the clutch by reason, perliaps, of the holes 
in the internal “anchoring plate” having been drilled in- 
ciorrcLlly spaced as compared with the corres])oncling holes in 
he t lutch. 'Fhat is 1o say. the two sets of holes may ned be 
ia line. P>y uiilnl rawing the spring bolts tind examining them, 
ilsc correctness or otherwise of this suggestion can be seen, 
lor, if tlic holes are incorrectly drilled, the bolts will show .signs 
m! wear ai a point where they pass through the clutch. If such 
a delect be ]>resent and the fault be not excessive, tlie holes 
may l>e filed sliglilly in the required direction, but if the 
spacing be s<n-iously at fault— and a variation of more tbaif 
a. sixteenth of an inch must be considered as such*~-dhrec 
entirely new holes should be drilled in the plate, marking oft 
tile latter from the holes in the clutch. 
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A Temporary Remedy- for Fierce Clutches, 
ruts I fear a good many owners of plain leather cone 
IS5 clutches are apt to convince themselves that a certain 
amount of fierceness is inseparable from the type and they 
consequently never trouble to oil their eather until it gets 
painfully fierce, and makes the front wheels lift. My own idea 
ind experience is that the leather clutch is the sweetest clutch 
on the road if it be attended to. In the ordinary way before 
I stop the engine after a run, I press down the clutch pedal, 
and squirt a few drops of collan oil on the leather, the spinning 
flywheel distributing them nicely round the entire surface. 
Next day the clutch will be perfect. But little as 1 declutch, 
an "average run of, say, 150 miles is quite enough to throw 
ofi any loose oil, and to burn up that quantum of lubricant 
which has soaked into the leather. So within that distance the 
clutch has again developed a bite that may be felt, but a 
further application of oil has immediate and beneficial results. 
— B.H.D. 


Slipping Clutches. 


136 ^ slipping clutch is also a source of anjioyance to 


- - the driver. This trouble may be due to want ol 
adiustment— that is, the spring may require tightening, so as 
to compress the spring to a greater extent and ca,use it to ®xert 
more pressure. If a clutch begins to slip, it should be attended 
to at once for otherwise the leather may soon be scorched, 
causing it to lose its nature and become hard and brittle. Once 
the latter condition has been reached, there is little to do 
except fit a new leather ; but if the scorching has only affected 
the surface of the leather, matters may sometimes be remedied 
by scraping off the hard skin and redressing the leather, as 
described in regard to a fierce clutch. If it be possible, the 
clutch spring should be tightened after this has been done, so 
as to prevent an immediate recurrence of the trouble. 

When a clutch commences to slip, and no adjustment of 
the spring is possible, the shpping may often be stopped by 
sprinkling fuller’s earth on the leather. The clutch pedal must 
be held out and the fuller’s earth inserted between the flywheel 
cone and the leather. The applic<xhcn of collan oil will also 
often serve to remedy shpping, for the latter is occasion ally 
caused by the leather being too dry. 

‘ When a clutch commences to slip, and no means arc at 
hand to remedy the trouble, the plan should be to refrain as 
much as possible from driving with a full throttle, for usually 
slipping does not occur unless the full power of the engine is 
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being transmitted. To reach home' or a garage where matters 
may be set right, drive therefore on no more than half throttle, 
and change into a lower gear earlier than usual when climbing 
hills. I n this way the leather may be saved from being scorched 
badly, and the price of a new one and fitting may be avoided. 

Do not put powdered resin on a clutch leather to stop 
slipping. It is a plan which remedies matters only \'ery tem- 
porarily, and is liable to spoil the leather. 

Slipping the clutch on hills by pressing on the dutch 
pedal to avoid clamping gear is a- practice to be avoided. The 
leather of the dutch will not stand this treatment for any 
length of time, unless the dutch actually runs in castor oii. 
as is the case witli two or three makes of cars. l£xcept in 
changing gear or in starting, the clutch should be either " in 
or out*' ; no lialf measures. 

A temporary and quick remedy is one often used by 
(Irivers of heavy 's'diides. They take up the footl>oards, 
depress the clutch lever, and wedge it so that the clutch leather 
is out of contact with its driving outer portion. It will be 
found that the leather is riveted to the surface at regular 
intervals. Between the rivets the leather can be raised slightlv 
and advantage taken of this fact. To remedy the slip some 
match stalks are required, and these are inserted into the 
leather midway between the sets of rivets at the back of the 
clutch, if this be done evenly all round, it will be found that 
the dutch will take up its work and will not slip. 

Uuhahviced (Julcbcs. 

137 Another insidious cause of coarse running of good 
^ engines is in the chitch cone. We say good engines 
advisedly. If a man owns an engine by a good maker, he 
naturally a.^sumch ihal ji is well balanced, and his confidence 
is ju:di1ied in the majority ol cases. If, however, he find more 
\ ibra1i«)n Ilian should reasonably be expected at high or fairly 
liigh engine speeds, it is quite worth while to look to the 
balancing of the diitdi corn. It may be noticed on examining 
the llywlieel that it has one or more holes drilled in its rim 
and sormqjmes in its disc. These holes have been (irilied to 
balance the wlied, so that any slight inequalities of density 
m thc‘ flyw'lu'el as a mass or irregularities due to imperfect 
casting may be removed, after it has been carefully tested 
and ascertained from which part of the wheel the iiinbalance<l 
weight should be taken. On the other hand, the clutch cone---- 
that is, the male portion of the chitch which carries the clutch 
leather— is not always attended to by otherwise careful makers. 
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Thev may balance tlicir flywheels very carefully, and yet 
forect that the clutch cone also requires snnilar ticatnicnt. 
Tim disturbing effect of an unbalanced flywheel is, ot courso 
likely to bo much more serious than that of an unbalanced 
clutch owing to its greater mass. At the same time trifling 
differences in the weights of the clutch cone arms or sections 
of the rim will and do upset the balance of modern high-speed 
engines, and unquestionably provide one of the obscure 
causes of the coarse running at the higher engine •’P'-eds wl“'cb 
must be frequently employed with a small engined and 
forc necessarily iow-geared car. We do not suggest the 
desirability of immediately taking out the clutch to asceifain 
if it be properly balanced, but ratlier when ov’erhauhiig the 
car at any time it should be regarded as an investigation wort i 
making if the engine do not run quite so smoothly as it should, 
or as might be expected. 

Multi-disc Clutches. 

,„o Sometimes multi-disc clutches will give^ trouble 
M 5o rule, if they pass through their first thousand 

miles or ‘so satisfactorily' and are properly used, they last 
without trouble almost indefinitely. On the other hand, ^ it 
they are wrongly adjusted in the first place, the chances ai c 
that they will s'tart slipping. This slipping very soon rubs 
away the oil between the rings, and the result is a continual 
grunting and grating till the clutch locks and takes the drive 
up solidly. When the plates get to this stage there is only one 
r^edy.'and that is to replace them by new ones or to ha\e 
them repolished. Quite the best way of polishing them that 
we know was communicated to us by a veiy^ experienced 
motorist who had suffered trouble m the way we have men- 
tioned. He took out the forty odd dnvmg and driven nngs 
from the clutch and handed them to Messrs. Alfred Herbeit. 
ltd. of Coventry, who for various purposes use magnetu 
chucks on certain of their grinding tools. These niapcbc 
chucks arc admirably adapted for holding the thin rings o a 
multi-disc dutch, as each ring is simply laid against the '-buck 
and the current turned on, whereupon it is held hrmly to tlic 
chuck plate, and there is not the least fear of it being distorted 
in anv way. It can then be ground dead smooth all ovci on 
one side, after which the process is repeated on the other am 
each driving and driven ring is similarly treated. 1 he cluU b 
is then reassembled, and, provided the correct spnng adjust- 
ment is given and proper clutch oil used, it should be good oi 
manv thousands of miles without any further attention, other 
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than an occasional running off of tlie old oil. washing out with 
paraffin, and refilling with clean clutch oil Incidentally, we 
may mention that the best way to wash out a multi- disc 
clutch is, after the old oil has been drained out, to fill it with 
paraftin. and then to run the engine for a few xnoments, de- 
pressing and releasing the clutch pedal four or five times, so 
that tlie fmraffin may work in between all the plates. Of course, 
the car should not be driven with paraffin in the clutch. The 
paraffin should then be drained out, and it is just as well to 
leave tlie clutch with the drain bole downward for some few' 
minutes, so that any slight particles of loose metal ma}^ drain 
right out. The clutch sliould ilien be refilled with its proper 
flose (ti tlie correct oil. 

A SftrkiJi^ Clutch. 

W experience whicli f liad recently deinousirates 

M necessity of occasionally draining out tlie old oil 

from multi-disc and ex])anding clutches and inserting fresh 
oil. f had returned from a forty miles run, and after the car 
had liecn washed and the tanks filled 1 attempted to diive it 
into the garage. But the only result obtained by depressing 
the clutch pedal and attempting to move the gear lever was 
a terrible grinding noise. Inspection showed that the clutch- 
shaft would not stop spinning when the pedal was depressed, 
and, notwithstanding the fact that the car had quite recently 
returned from a long run. it was subsequently found that this 
trouble was solely due to the thickness of the oil in the clutch 
(one of the metal expanding t^^pe). I may add that from all 
ap})ca, ranees the old oil liad precipitated — if such be possible 
—and the part wliich was thick was preventing the clutch 
from working as it should. Of course. 1 washed out the clutch 
case with paraffin and petrol before inserting fi'csh oil. — L.D.S. 

!!(mie~made ('Jufeb Slop. 

The ordinary form of brake is rigid or almost so. 
/'ate/ p clutch pedal be moved half an inch, loo far 

the male member of the clutch is stopped dead— to the detri- 
menl t>l the gear wheels — instead of being merely slowed down 
so thaf the next liigher gear will mesh noiselessly, 'fhe drawing 
show.s a form in winch the pre.ssure atiplicd to the clutch is 
practically constant from the time when contact is first made 
to the point when the clutch pedal .is lully deprcsscri. When 
driving— especially in traffic-— one cannot pretend to control 
tlic movement of the clutch pedal exactly, which is really 
advisable wath many clutch brakes, but quite unnecessary 
witli the form in <] nest ion. 


i 
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It will be realised that when the male portion of the 
clutch is first withdrawn, it rubs against the leather pad G, 
and if withdrawn still further the spring D “ gives ” and a 
practically constant pressure is maintained against the clutch 
member. A square spindle or shaft A is brazed or screwed 
to the metal disc B ; the frame C is merely a piece of iron 
shaped and bent up with a member H riveted or brazed to 
it. The spring, which may be an old exhaust valve spring, 
is held in place by a washer E and a stout split pin F. Several 
holes should be drilled in the shaft as shown, so that the position 
of the brake pad may be capable of adjustment. The disc must 
be covered with a leather G of similar thickness and description 
to that used for a clutch, and should be riveted in position with 
countersunk rivets. 


The design will need to be varied and mounted to suit 
different cars in a manner depending on the design of the clutch 
and underframe ; as shown, the brake is mounted on a cross 
member of the frame, but the shape can be varied to suit 
other positions, the side member of frame for instance. It is 
necessary so to adjust the brake that there should be some 
clearance between the clutch and the brake when the former 
is “in,"' so that there is not unnecessary contact when the 
car is coasting. In course of time a groove will wear in the 
leather, but if the squares be accurately cut the disc and its 
shaft can be turned about one square at a time, so that four 
different wearing surfaces can be presented in turn to the 
clutch member. 

When starting the car from rest, it is, of course, necessary 
for the noiseless engagement of the first speed that the clutch 
and primary shaft attached thereto shall be stationary, and 
if the clutch pedal be fully depressed, this brake will arrest 
the motion of these parts in two or three seconds ciccording to 
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the strength of the spring. The latter should be regulated 
by the weight of the primary shaft and the diameter and weight 
of the clutch member — the heavier these are the stronger the 
spring required — but for a given weight the larger the dia- 
meter of the clutch the lighter the spring required. A clutch 
brake of this type fitted to a car will afiord increased facility 
for gear changing, especially when the primary shaft and 
clutch are heavy. — J. B. Jolly. 

Over-gearing, 

WMl 'rhere is something pathetic about the calm resig- 
m^£ nation with which most owners accept tlic ratio of 
gearing provided by the makers of their cars as the absolute 
ideal for their needs and locality. TIjerc is not a firm of any 
standing which does not offer a choice of gear ratios. Mirny 
owners omit to sp(‘cify their special needs when they ]>lace 
an order, and certain iiinns arc too short-sighted to write and 
ask for instructions. 11 follows that quite a number of cars 
are either over or under-geared for the districts in which tliey 
are running and for the loads they have to carry. This 
especially applies to chassis delivered in a naked condition 
for the body-maker in a distant town. Few people complain 
about under-gearing, although the owner of a medium-powered 
chassis who can start on top gear and do all his traffic work 
without a change down need not brag,, for most men in his 
position would prefer a liigher lop gear ratio — not that I 
agree with them. Over-gearing is manifest in two respects : 

(i.) If there is any hill which the car cannot negotiate 
on bottom speed when in good tune the car is over-geared . 

( 2 .) If the car always labours and thrc.shes a little 
wlien accepting its lop gear on the level it is over-geared, 
and instead of trying to look as if he were totally un- 
conscious of his pounding engine and threshing exhaust, 
the owner should ap])Iy to the makers for a smaller tail 
pin l)e\’eL 1 believe this fault is rather corniuon, and 
is due to the tle.sirc of many owners of small and medium - 
powered cars to olhain a higher maximum speed on the 
iiat than is fair to the mechanism of the chassis. — B. H. 

A Ctifc for Leaky Gear Boxes, 
wjgm All gear boxes need a vent hole or valve quite 
MVm touch as the crank chamber of an engine, for aiter 
a car has been running some little while the heat of the engine 
and tliat generated by the friction of the gear wiieels and the 
foot brake raises the temperature of the lubricant within tlie 
gear box ; consequently the air within the box expands and 
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c inscs a slight pressure to be set up, which is all the wliile 
dnvtng the oil out at the bearings. The pressure may be only 
^Tonnd or two above atmospheric, but even that is sufficient 
to c^rry the oil with it as it gradually escapes between the 
shaft^Ld bearings. A ^in. hole in the hd ot the gear box 
will provide all the relief necessary.— B. 

Leahy Back Axles. ■ ■ , i 

, « Many back axles leak slightly round the joints of 
J43 the central case, generally known as the differcubal 
c-ise which encloses the bevel, or worm as the ca.se may be, 
a differential. Some cases do not leak at all, but very 
few are quite free from a slight suspicion of oil exuding from 
oZ or more of the joints. While this leak remains only 
^Mit it Ls not matter, but if so much as a spot of oil drops 
from the axle when the car is standing after a run one should 
[Slow up the matter and be assured just where the oil is 
tomtog from and how much is really being lost for unless 
thh fs dLe one may ruin a back axle for want of lubrication, 
i an instance of this we may cite an experience of our own. 
Wp noticed that after the car had come in from a good run 
?^httie oil had begun to drop into the tray on the floor o1 
the garage. The leakage was not much, but it was a new 
vdee Now this particular back axle has an oil filler wluch 
enables the level to be tested, so that it is never possible to 
ovtSll it unless one is grossly careless, and it usually mns 
for six weeks without requinng any replenishment. Upon 
Pxam^ation immediately after noticing the leak referred to 
we found that, although it was only a fortnight since the case 
had been filled, the oil had fallen to “ half-tide. ’ We there- 
fore refilled and took the precaution to examine the level agam 
after a fortnight had elapsed, and found that the oil had again 
wLted much too fast. We filled up once more and the car 
stood for a week without a drop leaking into the floor tin 
It appeared that the trouble was at an end, but the next 
fime the car came in we made a very careful examination ot 
top hack axle-which, of course, was slightly warm, as is 
always the case after a continuous run— and found that the 
o Uwas oozing through the casing itself by way of a, hole too 
^lall to detect with the naked eye, though not too sma,ll to 
prevent the warm oil from running out. Luckily 1hc hole 
was in a convenient position, that is to say, it was on the 
detachable cover of the thrust bearing, so that we could easily 
detach the portion of the case where the leak occurred. After 
carefully c.lkning and scraping it we found that a tiny blow 
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hole right tlirough the casting had developed. Wc feared at 
first there might be a crack, but it being only a blow hole 
there was no necessity to fit a new cover, the trouble being 
cured by drilling a hole with the blow hole as a c'cntre and 
putting in a screw and cutting it off flush with a hack saw. 

The moral of all this is that happy-go-lucky methods 
must bring trouble. Tiad wc not made certain of hchng on tlie 
safe side by testing the oil level of the l.>ack axle directly we 
detected tlic small leakage we should undoubtedly have ruined 
the worm, wr)!!!! wheel, and bearings owning to want of lubrica- 
tion, for the car would not have run a great number of miles 
before the winde of the oil would have leaked out. 




BRAKES AND STEERING. 

Testing Rear Wheel Brakes. — Noise Caused by Brake- 
WORK. — Attention to Brake Connections. Rusted- 
UP Brake Joints. — ^Curing Harsh and Squeaky 
Brakes. — Wear of Expanding Brakes. — Rear Brake 
Friction.— Graphite FOR Chattering Brakes.— Foot 
Brakes Shuddering.— Careful Drivers and Brake 
Adjustment.™ Brake Efficiency.— Rubbing Brakes.— 
Stiff Steering Swivels.— Stiff Steering. — Encasing 
Steering Joints.— The" Care of Steering Joints.— 
A Steering Gear Repair.— Steering GearFa ilures.— 
Steering with Broken Gear. — -Broken Swivel Axle 
and Ball Race.— To Prevent the Steering Rod 
■Falling. 

Testing Rear Wheel Brakes^ 

vyttAf It is a good plan to test the rear wheels now and 
^jth a view to seeing that they revolve freely. 
It occasionally happens that a great deal of friction exists in 
the transmission gear or because the brakes bind, in the 
ordinary course of things, being quite unexpected, these 
points are generally overlooked until discovered casually. 
Sometimes the brake shoes, either on the propeller-shaft or 
in the drums on the rear wheels, do not clear when the brake 
is released. Occasionally, too, the release springs which are 
sometimes fitted are weak, or one of the connecting rods rubs 
against the frame, etc. Or it may be that the brake shoes 
are covered with congealed oil, in which case they cannot 
clear the drum easily. The fiiction which is set up fiom one or 
other of these various causes not only hinders the speed of 
the car, but sets up abnormal wear. It is no wonder, then, 
that the brake power is often found to be insufficient when 
most needed. In some cases the addition of a small pair of 
release springs on the rear brakes has proved very beneficial 
when the shoes are inclined to rub on the drum. But before 
trying this plan, the shoes should be examined in order to 
see that they work freely and are not impeded in any way. 
If required, the springs can be easily attached, and are very 
cheap, a few pence being generally enough to get a useful 
pair. It sometimes happens, however, that no mechanical 
cause for loss of brake power can be found, and so some other 
cause must be sought. Occasionally the fault arises from an 
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al)normal quantity of grease on the shoes. It is really surpris* 
ing at times to see the quantity that collects between them 
and the drums, as one would have thought that the heat 
would be sufficient to melt it. The rear brakes seem par- 
ticularly liable to this trouble, as a great deal of grease often 
escapes through the live axle and settles on the drums. 

Noise Caused by Brakework. 

There is a wonderful diherence in the noise created 
by different makes of cars which cannot be accounted 
for by ordinary inspection when the car is standing. Tht^ 
engines may be equally noiseless, the exhaust ditto, and yet 
there is ah\mys noticeable with certain cars a large amount 
of rattle which is never found in others. A careful inspection 
whilst running, however, will enable the owner to find out 
that a lot of this noise is caused by the vibration of brake 
rods, unstayed pipes, brakes, brake bands or slices, and the 
necessar}?’ connections thereto. To locate these noises, it is 
necessary that someone drives the car whilst the observer 
endeavours to find out whence the noise comes. Judicious 
staying of pipes, rods, or the fitting of small springs and plate 
brackets, so that the brakes, when taken off, cannot be always 
rattling, has, in the writer’s experience, wonderfully altered 
the amount of noise in running a car, and turned what was 
a rackety contraption into a really sweet-running vehicle. 

Attention to Brahe Connections. 

Although we never advocate disturbing the 
mechanism of a car unnecessarily, it is always wise 
when any defect is discovered to remedy it as soon as possible. 
Of course, the most vital points are the brakes and the steer- 
ing. If any failure in the powder of the first or the quick, action 
of ’the second is noticed, it should be looked to at once. So 
far as the adjustment of the brakes is concerned, provision is 
always made for shortening the tension rod or rods, so that 
the brake pedal will not be as low down or a^ far forward as 
it is possil)le for it to be pressed before the brake is at full 
power. The brake pedal should always give at least an inch 
clearance when the brake is as hard on as it can possibly be 
applied. The same remarks apply to the side brakes, and 
ill tiiis cfise tlie hand lever should not. be mucli more than 
half-way along the sector when the brake is nearly full on. 
'fhe connections of the brakes should be examined at regular 
intervals, and if any sign of failure is noticed, it should be 
put right immediately, in all properly finished cars the nuts, 
with the exception of those which are provided for adjusting 
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purposes, are pinned, so that they cannot possibly come loose. 
The adjustment nuts are provided with lock-nuts, and care 
should be taken to see that they arc properly tightened. 

Rusted -Up Brake Joints. 

There are many cases of knuckle joints in brake 
JL connections, especially those hidden away in the body 

out of sight, becoming rusted. This rusting might easily be 
the cause of serious accidents, such as one brake acting and 
not the other, and swinging the car round. We strongly urge 
our readers to give careful attention to these joints from time 
to time. If the joints are well oiled with a thin lubricant 
and then well covered with grease, much can be done to 
prevent this trouble. 

Curing Harsh and Squeaky Brahes. 

I 4 M surfaces of the drums and bands or 

shoes on brakes are clean and bright they will act 
well and smoothly, but directly either gets rusty the brake 
becomes harsh in its action and squeaks. Tlie rusting of the 
brakes is due to unavoidable circumstances, as it is imprac- 
ticable to dry the drums and brakes after the car has 
been washed, but the unpleasant feeling and harsh sounds 
of the brakes can easily be overcome by squirting a little 
paraffin over the drums before starting out for a drive. 
Paraffin, whilst being an oil, is not a good lubricant, but it 
is just sufficient to ease the action of tlie brakes without 
impairing their powers. 

Wear of Expanding Brakes. 

T 4 Q Users of expanding brakes should examine these 
.ever mechanisms from time to time, particularly the 
pedal brake, as that gets such very hard work. After' a car 



haJsT travelled any distance over 5,000 miles the drum, if 
originally rather thin, may have become so much worn that 
there is not sufficient material left to resist the bursting 
strain set up by the expansion of the shoes inside it. 


(149 continued,) BRAKES AND STEERING, 


1 own a 20-32 h.p. Darracq, which is fitted with an ex- 
’ panding brake, and I foimd it had a tendency to wear rather 
quickly. The price charged for renewal is more than one 
would expect, and consequently 1 looked round for a way 
out of. the difficulty. What 1 have done for two years is as 
shown on the accompanying drawing, viz., had pegged a 
small piece of steel A on each shoe, about Jin. thk*kness, 
then when the shoes are further worn this is taken off and 
a. piece lin. thick, and so on. The cost is very small indeed, 
and the job such a, simple one that it can be done l:>y any 
ordinary man with a small knowledge of engineering.— • Iohn 
H. Hall, " ‘ 

Rear Brake Friction, 

ISO Amongst the occaHiom'd causes of lost power may 
be numbered a certain derangement of the rear 
brakes whicli is not readily identified, an<l which befell 
the writer some little time ago. Without any warning, his 
car evinced a sad falling away in power, first speed being 
required for quite insignificant gradients. Nothing amiss was 
discovered in a l>rief survey of tlie most likely details, and 
at last, by a stroke of luck, the car was one day pushed cut 
into the yard for cleaning, instead of being driven out. The 
car proved to be immovable with the brake lever in the 
'' ofi ” position, but could easily be pushed wdth the brake 
three notches on,” This was the explanation of the lost 
power. iMany rear brakes arc operated by a shaped cam 
working in an oval space between the loose ends of two slices. 
A rather inaccessible adjustment on the brake couplings had 
worked loose and lengtliened the connections, so that the 
brakes were ” on ” with the lever at either extremity of its 
quadrant, and ” oil ” with the lever in the centre of its 
quadrant. — B. H. D. ■ 

Graphite for Chattering Brakes. 

WKV Mention lias been made in The Aitiocav of the 
difficulty of effectually dealing w'ith and slopping the 
chaliering of brakes of the metal I0 metal type, and especially 
that usualh' situated on the fore end of the propeller-shaft. 
From pracli(’a] experience the writer has found that the use 
of oil or grease as a cure or preventive is not to be recom- 
mended, for the good efiects obtained are not lasting. A far 
better substance to a|iply is graphite which enters the pores 
of the metal surfaces, and owing to its being able to resist 
the heat necessarily set up by the brake action, the benefit 
derived from its use is more lasting.— C. R. Garrako. 



it will tend to pull the brake on, and sometimes cause it to 
jump on and off very violently. It is much safer to begin at 
B, or something over 30° fromV line drawn through the centre 
of the brake drum. If this, however, has been attended to, 
and the brake still shudders, the next easy step is to use some 
graphite lubricant instead of ordinary oil. Many brakes are 
made with the friction shoes plugged with graphite in holes 
7 or 8 mm. diameter, and tapered from the inside to the out- 
side so that the graphite plugs cannot fall out. Another 
remedy that has proved successful is to use a textile brake 
liner such as Ferodo or Faybestos. Sometimes it has been 
necessary to use the textile brake liner and the graphite 
as well. 

, Careful Drivers and Brake Adjustment. 

It seems a strange thing to write, but tlje fact 
remains that the considerate driver is more apt to 
let his brakes get out of adjustment than one who drives 
badly and depends too much upon his brakes. A man who 
drives on the brakes is bound to have them fairly well ad- 
justed or he gets into trouble at once. On the other hand, a 
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good driver who never has to apply his brakes suddenly, 
except through the carelessness of some other road user, is 
less apt to observe that his brakes have lost power. It is quite 
possible to have brakes which will hold the car in check down 
any hill provided a slow start is made, as it always is by a 
careful driver. (3n the other hand, should it be necessary to 
make a very sudden stop, the brakes may have lost what we 
may call tlic intensity of their grip. That is to say, when 
they are almost fully" on they will lack full pow-er. We call 
special attention to this matter, because quite recently one 
of the most careful drivers we know narrowly averted a 
collision owing to his brakes requiring a little taking up. As 
he always drove carefully the brakes had gradually lost power 
without causing him the smallest inconvenience, but one day 
a cart unexpectedly drew over to its wrong side, an<l on 
suddenly applying his jx'dal brake he found, to his horror, 
it was not gripping sufficicnlly hard to stop his car suddenly. 
He instantly put on tlic side brake as well, and just managed 
to pull up, but the affair was a matter of inches, and the e.scape 
from a serious accident far too near. Now^ if he had been in 
the habit of using his brakes violently, and depending upon 
them unduly, as so many drivers do, he would have discovered 
the need for adjustment long before. There is no need to 
dwell upon the matter, as the moral is obvious, and we would 
only add that sudden stops should never be made unless 
they are the less of two evils, as it is better to strain the car 
and damage the tyres than to collide with anything, but it 
is therefore necessary that the brakes should always be so 
adjusted that if needs be a sudden stop can be made. 

Brake Efficiency. 


JS4 brake falls rapidly immediately the wheel is 

locked aiKl caused to slide. Up to tlie point of locking, the 
braking pow’cr naturally increases, and to get the maximum 
ehect from the brake system it is obviously desirable that 
each brake should be capable of application up to, but just 
short of, skidding of the wheel, 

in order that both these brakes should give these results 
it is naturally essential that the compensation should be 
perfect. The word '* compensation ” applies not only to the 
pul! given to the brake mechanism, but alsd to the condition 
of the braking surfaces. If oil get on to one brake surface 
it is obvious that that Intake is not likely to skid the wheel, 
and it will be found, if great pressiire be applied with the 


Probably every motorist is aware tliat the efficiency 
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lever or pedal, tlie other wheel will be easily locked without 
the brakes as a whole being effective. A careless driver will 
not take the trouble to notice that it is only one wheel that 
skids, and will imagine that he has reached the limit of effecti ve- 
ness of his braking system. 

To correct this it is necessary (and the same should be 
done from time to time as a matter of precaution) to test 
the brakes on some steep hill and notice whether one wheel 
is more prone to lock and skid than the other. If this be 
the case the brake surface on the wheel which does not skid 
should be examined and cleaned, or if the brake system be nol 
compensated, the brake in question vShould be adjusted so 
that when skidding occurs both wheels skid at the same 
moment. — E. W. 

Rubbing Brahes, 

A lot of power is wasted and considerable needless 
wear incurred by the fact that so many cars have 
their brakes badly adjusted, so that they are rubbing con- 
stantly when they should be entirely out of action. This is 
not always due to bad adjustment, as there are some brakes 
which are so badly designed that it is impossible to keep them 
free of their drums when out of action unless certain structural 
alterations are made. There is one matter, however, in con- 
nection with brake adjustments which requires special atten- 
tion with new cars, and that is the peculiar habit some cars 
have of tightening their own brakes. When one has a new- 
car, and is satisfied that the brakes are not rubbing wEen 
out of action, one should feel absolved from any furtlier 
trouble till such time as the brakes show signs of losing power, 
and, therefore, of requiring adjustment. It is none the less 
necessary to feel the brakes periodically to see that they have 
not heated after a drive. We have had new cars which run 
without heating their brakes at all for two or three hundred 
miles, sometimes more, and then one or other of the brakes 
would begin to rub and get hot, the only remedy being to 
slack the adjustment off slightly. We do not profess to 
account for this “ self-tightening,"' except to say that the con- 
venient method of adjustment provided on many cars to-day 
is apt to lead to trouble. The automatic nut-locking devices 
which are held up to their work by a spring may cause trouble, 
as the intermedfSite positions of the adjustment ma]<e the 
brake tighter than when the tongue piece is in the actual 
locked position, and this has no doubt given rise to a good 
deal of needless brake wear — in some cases to more serious 
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damage still, as the drums have occasionally become so hot 
that the heat has been communicated to the bearings : this 
lias been the case particularly in the counter-shaft and pro- 
pel 1 cr-sli af t beari n gs . 

Stiff Steering Swivels. 

Some little time since we found the steering of a 
J O were driving become so stiff that it was 

necessary to be continually setting the wheels to keep the 
vehicle progressing in the required direction. The work 
necessary on the steering wheel was such that the shoulder 
muscles were quite stiff after driving fifty miles or so. Upon 
both wheels being jacked up clear of the ground and the 
steering wheel manipulated, it was obvious that the stiffness 
was due to something in the steering gear itself, and not to 
the extra large tyres with which the road wheels were shod. 
'Phe steering gear was subsequently taken down, and it was. 
found that, although the greasers had been filled and screwed 
home again and again, the swivel pin on the offside had never 
received any of the lubricant and had become quite rusty. 
The fault was not with the makers of the car, but with the 
grease which had been used in the grease cups, this being 
much too stiff for tlie purpose. The makers of the car say 
that, in the case ot the lubricant intended to be used for 
these cups, they find it necessary to thin down the ordinary 
grease supplied by mixing with it half its volume of oil. 
If any of our readers’ cars are suffering from stiff steerings 
a clue to the trouble may be obtained from the experience 
given above. 

Stij] Steering. 

I Sometimes the steering will become stiff, despite 

£Om being apparently well lubricated. This 

is particularly the case with cars which have no ball bear- 
ings to the steering pivots, though these loo will sometimes 
become unaccoiintabK’’ stiff , despite the fact that all the greasers 
arc filled, grease ] 5 assages clear, and everything properly looked 
after. In nil pro])abi1iiy if the car be jacked up the steering 
will bc' fomul perfectly free. Of course, if it be not it must 
!h‘ disconnticted and the stiffness traced to the steering box, 
the stetering pi\'ots, or the cmqffing rod bearings, Tn nine 
rases out of ten. however, the mere, jacking up of the car 
and relieving the steering pivots of weight will do all that 
is required so long as the grease lubricators arc all screwed 
down fairly hard before taking the car off the jacks. The 
stiffness is simply caused by the weight forcing out all the 


BRAKES AND STEERING. (157 continued.) 

lubricant from between each steering pin and the socket and 
also around the ring of the socket. This, of course, is rectifieti 
at once when the front axle is jacked up, as the grease can 
then penetrate between the socket and the pivot pin. While 
the car is jacked up it is always a good plan to grease the 
bearings of the coupling rod thoroughly, and also to squeeze 
plenty of thin grease into the steering box and to work the 
steering wheel round several times, so that the grease is 
thoroughly spread over the working parts inside the steering 
box. This is particularly necessary wlien the steering is of 
the nut and worm type, as this type is more apt to get dry 
than the more usually employed worm and segment. This 
intermittent stiffness of steering, due to the squeezing out 
of the lubricant by the weight of the car, is a most trouble- 
some complaint, though the remedy is simple. Indeed, there 
are some cars on the road to-day which require jacking up 
for the screwing down of the lubricators every hundred miles 
if the steering is to be kept thoroughly free and smooth in 
action. Of course, stiff steering may be, and often is, due to 
bad design of workmanship, and our remedy is intended for 
steerings which, after being free, gradually become stiff for 
no apparent cause. 

Encasing Steering Joints. 

On a number of cars the steering mechanism, which 
is really a most vital portion of a car, receives the 
least attention. This is not as it should be, as there is always 
a small amount of movement taking place on all the working 
parts during the time which the car is in motion. Since on 
the forward ends of the steering levers, at any rate, plain 
pins are mostly used, any wear on these parts cannot be 
remedied, the only way of eliminating play at these points 
being the fitting of new pins. The wear on these particular 
pins is more excessive, as a rule, than it should be, simxDly 
because they pick up dirt and dust, and whatever small 
amount of oil is on them acts, with the dust, like emery powder 
to grind away the pins, and causes them to become loose in 
their holes, if the pins, in the first place, are properly lubri- 
cated, and then the whole joint encased in leather fittings, 
which can be bought from most accessory firms, and these 
cases are filled with vaseline or ordinary gear grease before 
finally binding up, they will be found to last very much longer 
and give much more satisfaction than is usually the case. The 
same style of leather fittings should be placed over the ball 
steering joints, and with such precautions very little atten- 
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lion is required at this most vital part. Whilst this method is 
satisfactory in use, it can hardly be said to be neat in appear- 
ance, nor add to the accessibility of the joint, particularly 
as the neatest coverings are sewn on. A good way of cover- 
ing the joints is to have a clip made of brass or sheet steel 
in the form shown in the appended sketch. This is a plain 






Cu'.cr lur sleer.'ng jomts. 


Section on the line A.B. 


circular clip, having a slot cut in just big enough to take 
the diameter of the steering lever immediately above the ball. 
A strip of metal having a corresponding half-circle cut in 
one edge to fit up to the steering lever -prevents the ingress 
of dirt through the slot which is cut in the clip. This joint 
makes a neat and accessible covering to a steering joint. 

The Care of Steering Joints, 

The four joints of the steering are apt to be very 
J: Oiy much neglected. By the four we mean the two ball 
joints of the steering rod and the two plain joints of the cross 
coupling rod. Although leather cases are so easily made and 
so ciieaply procurable, many cars are going about with these 
four joints exposed to mud and dust. There is no better grind- 
ing material than road grit and oil or grease, and consequently 
these four unfortunate joints, which are amongst the most 
important on a car, are being rapidly worn away. On the 
other hand, some users seem to think that if they put leather 
covers over the joints they can practically neglect them for 
twelve months so long as they have packed them full of grease 
before putting on the leather covers. This is a mistake unless 
rmtside means of lubrication are provided, and even then it 
is advisable to remove the covers and to examine the joints 
occasionally- Some steering joints have little grease cups or 
small oil lubricators, which project through the leather casing. 
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SO that lubricant can be added from time to time ; but many 
good cars are turned out without anything of the sort. The 
joint is simply smothered in grease, and then the leather case 
is strapped on. This does very well for a time, but at least 
four times a year -the covers should be removed, the joints 
thoroughly cleaned with paraffin, and then they should be care- 
fully and copiously oiled before being repacked with grease. 
While doing this they should be most carefully examined to 
sec that all nuts and pins are absolutely safe and sound, and 
that no undue wear has taken place. Of course, the ball joints 
can be adjusted, but the two plain joints of the coupling 
rod are non-adjustable, and if much worn it is necessary to 
fit new pins or to rebush the coupling rod. 

A Steering Gear Repair. 

fgsfh When the teeth of a detachable sector in a steering 
worn the defect may be cured without 

fitting a new one. 

First remove the sector and spindle, and try the two halves 
of the box together on the steering column. If slack, smear 
a film of vermilion and oil on a surface plate, or, failing that, 
a thick piece of plate glass. Rub the butts of the box on it, 
file where marked, and continue until there is no shake when 
bolted in place on the column. Slackness in the sector spindle 
bearings is irremediable, as the metal is too thin for boring 
and busliing. 

Next detach the sector, and if it be of hardened steel, 
heat to redness and bury in unslaked lime until cold, in order 
to soften it. Should there be any play between the ends of 
the worm and box, cut a thin washer to suit and fit it on, 
and the same to remedy lateral mo\’'ement of the sector spindle 
if in evidence. There is usually an adjusting screw to bear 
against the end of the column, but the washer will help. 

Then solder a strip of thin brass foil, such as is used for 
cartridge cases, to the sector where it fits against the boss 
on the spindle, or if it be a steel sector, wrap the strip round 
the spindle, in either case using as little solder as possible 
{a tinsmith will make a good job of this). Then bed it care- 
fully with a file against the spindle. The bolt holes will now 
be "slightly out of register by the thickness of the .strip, so 
substitute temporary service bolts of smaller diameier,. 
Bandage the steering wheel to protect it, stand the column 
wheel downwards on two battens on the floor, and smear the 
worm lightly with the vermilion colouring. Pass one end of 
the sector spindle through that half of the box to which it 



l;>ei(.)ngs, and coax the i-niddle ot the sector, where it is most 
wf>rn, into gear with tlie worm, Bach the box away from 
the sector, gear the latter, and try to force the bearings on 
to the column. If impossible, then, and only then, take a 
little more off the packing strip until the bearings will slip 
into place with the middle of the sector hard against the worin. 

Then take a round or square file, soften in the fire 
and grind or file the teeth from the end. Flatten out Ihe end 
to about .yn, broad and tVin. thick. File up the sides, and 
then the end to a slight curve, leaving two sharp square 
edges like the sole of a skate blade. When stood vertically on 
a it at surface it should touch only in the middle. Finish 
with a smooth fde, heat to redness, slake in water, and set 
r.n niktone. yV flat scraper will then be in your 
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fact that the rod which transmits the movement from the 
steering column to the steering rod reUes entirely for its support 
on tlie two half -cup bearings remaining in good condition. 

This transmission rod simply 
rn hangs in the bearing, and in 

i my case the bearings became 

j worn to the extent of allowing 

\ it to drop down, which dis- 

connected the transmission 
[ from the steering to front 

wheels entirely. The feeling 
of absolutely losing the con- 
% trol of the car can be better 

LI imagined than described. For- 

[ i , tunately at the time I was 

. going comparatively slowly, 

but fast enough to have an ugly experience on having 

to stop with force against the kerb. My advice is that till 

this defect in constructional detail is altered, to pi event the 


possibility oi tliis happening the transmission rod should be 
prevented from failing by the introduction of a suspcnsor)’ 
spring {see sketch) and the half-cup bearings be looked to 
periodically. I think that, as so many types of cars have 
the particular system of transmission which has proved so 
disastrous in my case, the better plan to obviate accident 
will be to adopt what I have done now in addition to the 
suspensory spring, viz., making two half-sleeves in thin sheet 
steel that accurately fit round the steering rod, secured by 
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two clips round the steering rod, the upper portion ol the 
clips being cut out to the width of the ball-ended steering 
lever itself. The lever slot is only of sufficient width and 
length to allow the ball-ended lever itself to travel through 
the maxiniuni lock eacJi way, and if the blocks in the steering 
arm wear through, it is impossible for the arm to drop. 1 am 
using this in conjunction with the suspensory spring/’^ 

Steering with Broken Gear. 

162 • steering gears are not now so prone to 

give way as they were a few years ago, but should 
any of our readers be so imforturiate as to have a. ciistance 
rod of the steering gear come adrift, the following ti]) may 
be of use : Failing any temporary repairs, the car be 

turned round by manual aid, and the* front wheel wlnrli is 
not connected to the steering wheel slundd be lashed u]> tcj 
prevent its turning athwarl the car. The \ehkle may now 
be driven slowly backward, steering by the one wheel, which 
now becomes a trailer. TJiis method" is. of coursta bad tor 
the tyre, and sliuuld only be resorted 1o when a n3|.»r.dr can 
be effected williin a couple of miles or su. 

Broken Swivel Axle and Bail Race. 


I6S running over a comparaiivel)' rough road 

on a 15 lap. car of good repute the front wliocl came 
off witliout warning. The car dii)pod on the roarl at the 



corner and came to a standstill without doing further damage. 
Examination showed that the inside ball race was broken] 
and also the swivel, axle at the reduction beyond the !>aii 
race seat, just fin. from the neck. Whether the road was 
entirely to blame, or whether a previous flaw existed in the 
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, « ' rtf A ixissiiif? iiiotorist kindly took 

swivc-l axle, Itop about two miles away, 

me to a eouiitn b . . , smith reckoned that 

! timught welded 

feX ('4”e photograph oi the preceding page), and 

"Ike wS £S?=p«“S.“ 

goon |H, ax. tu^ wi we eatbered confidence as 

and getting under way carefully, wc gatn^ and 

did good stretches 
of ^ theK 'sex.^en' ''mileS'.'',; 

■ home ' . : at , about. , 

I fifteen : , miles, per 

■ hour.— 'R. M.. ,L. 



Device to preveat the steering connecting rod fnliing. 

. * B. leather strap. 

A, sit'ftittg arai. , ia if.ather nlate. 

B, steering fxdinectmg roii. » vidiich strap B is passed to 

C, metnl plates with romded top edges. G, slots C. 

wto-k' 


To Prevent the Steering Rod Falling. 


A simple means of preventing the steering rod 
/<J« connecting the steering arm and the steenng lever 
on the front wheel from falling is shown in the above diagram. 
Two metal plates Care bolted by means of Jin. bolts » on 
either side of the steering arm A. A leather strap E is then 
passed round and under the ball socket of the steering connect- 
ioit rod B. A strip of leather F, in which are cut two slots G, 
is threaded on the strap E to prevent it coming adnft over 
the ends of the plates C. 


TYRES AND WHEELS. 

Tyre Valves in Wire Wheels.-^Leaky Tyre Valves,— 
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Flare Patches.— A Good Ty^r.e. Tip.— Inner Tube 
Accidents,— Security Bolts,— Bent Security Bolts,— 
Creased Security Bolt Heads.— Worn Security Bolt 
Hjlads.— Security’’ Bolts close to Valve. — Cleaning 
oirr Ty^re Covers.— Burst Covers.— Fitting a Gaiter. 
—The Spare Cover. — Ty^re Brushes. — My^sterious 
Tyre Leakages.— Repairs at Night.— To Remove 
.Michelin Detachable Rim Clamps.' — False Alarm of 
Puncture.— An Ancient Tyre Tip.— The Care of the 
Tyite. — The Care of Ty^res in Winter.- — The Care of 
Rims. — Rust in the Kim.— Water admitted through 
Loose Spokes. — The Value of French Chalk.— Clear- 
, iNG- AWAY .French. Chalk.— The.- Preservation of 
Rubber. — Destructive Effect 'of 'Grease. — Use the 
^ Brakes . Carefully,— Periodical ' Examination of 
Tyres. — Rubbing Tyres.— Inflation Pressures. — 
Mounting Studded Tyres.— The 'Blue Pencil. — Ty’^re 
Pump Washers. — Wooden Wheels, out of Truth.— 
Testing Road Wheels for. .Alignment to Save Ty^re 
Wb;ar. — Shrinkage of Road • Wheels. — On Inner 
Tubes. — ("arrying Spare Tubes,— The Economy’’ of Two 
Spare Wheels.— A Detachable Wheel Tip,— Rusting- 
on OF Detachable Wheels. — Danger of Jack Slipping 
wiiicN Changing Wheels.— Dummy" Hub for Garage 
Usl; .—A StepxN e y Wheel Tip.— F itting Stio’NE ys 
S iNGLi;>n A NDKD.— L oose Wheels.— Kemoving Fixed 
WHEE, ts. — Using a Homp>made Wheel Extractor. 

Tyre in Wire Wheels. 

WgK kll makers of inner tubes seem to fit valves with 
stems of uniform length, these being suitable for 
artillery wheels with tliick wooden felloes, consequently when 
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such i\ is used in a wire wheel a very considerable portion 
of llie threaded stem is exposed to mud and dirt, bv reason of 
the valve rap not !>eing of snffirient leni^th to rover tlie fttciw 
This msiilis in the threads nistv, ami when the liibr 

is being removed considerable difficuHv is experieiiccd to un- 
screw the rim nub To obviate tins diiticnlty I have fitted all 
mv valves with extra proUxtion- 1 have taken four spare 
caps and sawn oil the rfosccl ends, and have screwed the 
threaded tube Mms formed iiprin tim st«aii of the valve so Ihal 
it btitls against rim not. The ordinarv ifiisl covm ran llicn 
be fitted as nsnah and with the; t iibsdar pies s‘ i1 1oi ms a « oniplete 
proiectioii for tin* whole length of the thread, -—A 
lea/iv I'vrc Valves. 

fdsgi lla\mg a leahv tvie \ahe. which on e\amiiiatioii 
-iCICf slHiued nr) firlVa.l eiihtn m the iid'iher with wliii fi ttie 
joint IS made oi wiih Ihc* metallic seatmgs, miineions aUeiiipts 
at light strevvmgmp and the af)pli<ation of s<dt-soap failed 
to cfforl a reniedv, hut uhen a hJtle fuatinarv sugar dissolved 
ia water \^as rnlibed into the \alve rubbeu*. Hit* 1 rouble imme- 
diately disa]ipeared. and tin* stoppagt* of the leak wa.s per- 
maiienilv etfet i<si 1 his is useful to know, as a|.>parently the 
rahber is not causerl io stick in any wav, nor is anv injury 
done to, it. ,■ 

Makeshift / j/tr Cap. 

!f the vahe cap of a. tvre is lost at any time, a 
MWm of rubber, leatlier, or rag slioiild be put over 

the orjlicc and serureni with an elastic band or piece of siring 
round the stem as if any dust gets into the valvo it is almost 
certain to leak, ft is always a gocKl plan to make one or two 
strokes of the pump before screwing it to the valve, so that 
any dust or dirt which has lodged in the tube or nozzle is 
blown out and not forced into the valve. 

fn Stop Leahy Tyre Valve Caps. 

VMM Ninety per cent, of tyre valve derangements arc 
M Pff unf|iics!ionably due to the rubber washer in the screw 
cap of the valve itself. We do not mean the large thimble wliicli 
envelops the whole valve, but the little rap which niuHt Iks 
icfcwfal off before the pump eatt be applied to the valve, Wliat 
fiociirs m tins. When the valve cap is screwed home the rubber 
ping squeezes out of sha|>€, and is more or less cut by the sharp 
edges of the valve, so tiuit very small pieces or nililier are ground 
off It, These get into the valve, and before very long it com- 
mences to leak, when the only remedy is io let all the air out 
of the tvre. take out the valve stem, remove the particles* of 
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rii!>her which have got into the valve, replace, and re-inflate— 
ii labor ions opcratirjn which no one willingly undertakes. To 
grt rid of all this trouble it is only necessary to cut small hard 
leal her tIisr.H which will just tit into the valve cap, The leather 
will fioi be nil !>y the screwing up of the valve cap, I 

nor will it push into the valve as the rubber plug | 

doi'H. It in not iicressary desirable to remove the 
rubber plug in the valve cap, but merely to 
the Irattier vtnc on the top of it. The rubber gives 
ii nulaiii spring liehind the leather, am! is there- 
loie hciieru ial — F.j.l-f. 

/liitiINf Meilnki, 

there is no doubt that at one time or another all 
M p suffered from t hat troublesf>me little bit of rubl>er 

111 the fvte vah'c cap, which slicks ami tears, and often gets , 
iiiider 1fii‘ plunger, showing clearly that rubber is not a salis- 
hu tury malerial to emjdov for the purpose. Some time ago 
I turd a wad of soft solder in the cap in place of the rubber. 
This solder is snfiicienliy soft, to bed itself up against the end 
of the vaK'c, afid makes a ptu'feclly air-tight joint. It comes 
away easily when the cap is unscrewed. There is nothing 
more ,'tniioying limn to have to dedate a tyre to put the valve 
ni orrier. j . A Milne. 

"ATiTmi?” Spare Tyres, - 

It is advisable to inspect and “air’' the spare 

^ ^ < overs and tyres which may be carried upon the car 

fiH'losed in waterproof covers, for, from experience, I have 
found that if such tyres remain in their coverings for some 
months they may’- become mouldy and rotten — probably 
owing to want of air to dispel the certain amount of danipne&s 
wliicli mii^t trad its way inside the cover in course of time.— 
Ventij.ation. 

A Makeshift Air Tube Protector. 

fmv Being a medical man and not carrying a Stepney 

M M M i iuiti a tyre burst seven miles from home and 

f)iily ii Sparc tube with rue. Knowing it was useless to put 
this III I he uiver wiili a 2|in, burst 1 was rather nonplussed, 
but untu'iiii* a diisler in the back box of my car, it dawned 
nil me io Ifald iliis up) and put it between the burst and the 
This I did, and proceeded home without any trouble; 
m fa< I, I luivt: run hfly^dive miles since, and intend going on 
fill the teiipwjrary repair gives way. I think it might be of use 
to inoloiists tr,) Jenow of this temporary tube shield in case they 
may lie landed in the same predicament as myself,— W.R.W. 
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Sqmfe4reMki Steering Wheel Tyres. 

FTP complaiiiis of Lite coiicetiiiiii^ 

Mm m stceriJig of a rertaiii make of car niiicli is iustly 

i'ainfrtl for the excellence of its bteering. We (am less these 
adverse leports puzzled us, as we knew lisa! each t'ar of the 
make in «|iiestioii that we ha<i owned or driven liad .sUH‘red 
e iceptioiiallv well This interested us so much tliat yve arrangtal 
ttstli an owner, wiiotoldoshe haillKUight fiisrai on the strength 
of mir high cornmmdalion of the steering, to bring it in us, 
»o ilia! we could CisreCull_v examine it and try it loi onrstdees, 
He did this, and evmv examination showed that tin* .sleeimg 
.IS siH h was in good ordtm ; but the fact iciiianied that the 
car was very Insivy to strer — not ir.aJly ind, but he (\ v emiiigh 
to h«* v'Ci}’' tniiig on a long drive. We were ahnosi driven to 
the coinJiision tlmt the working jomts of the vStemiig iniist 
Ic binding wlum loaded, wlien we noticed that tin* trout fyre.s 
were of the s<|ii arc- treaded variety, and as the wheels w“ere 
somewhat runted we suggested the substitution ot lound ivres 
for ilie thit-lrcaded ones. The clunige instantly eaired 1l»* 
trouble. It does not matter if the lyres he cross-groov«.'d, but 
i ircumiercntial grooving seems to have some bad effect, though 
nothing like so b.id as tliat of the srpiare-lreaded cover. Hound 
studded tyres, too, have little or no ill eheet. We do not say 
that all cars steer heavily with st pi are -treaded lyres, but ail 

have tried do so, if the wheels are niucli canted. 

Tyre Pumps. 

Rocenily our tyre valves have been leaking, not one 
M M nM them, but all five, as the tyre on the spare wheel 
has suffered with the others. When one valve leaks occasion- 
ahy ncitliing nnich is thought of it, but to liav'C aJl the valves 
leaking pointed to a common cause, It therefore <H:i:urre<i 
to us that the best thing to do was to overhaul the big tliree* 
barrel pump we keep in the intdor house. The pump itself 
was all right, but we found that the rubber conneriing tube 
was in a deplorable state internally, though peiiectly sound 
and airtight. What appeared to have happened was that the 
pump had been at some time over-oiled and the oil from the 
plungers had Igw forced into the rubber tube. It had graclu- 
ally rotted, so that the interior of the tube was m a semi4ic|uid 
state, and every' time the pump was used it was evident a. small 
quantity of gummy dissolved rubber had been blown info the 
valves, and being too thick to act as a seal had simply pre- 
vented the valves from seating properly. It is the first time 
W0 have come acro.ss this little difficulty, and the solution (if 
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it iiic'iy be useful to oor readers, as there is no doubt that when 
a piiinp iias been in use for some time there is every pro- 
bability of the rubber connection rotting internally in the way 

Ours did* 

Temporary Repair to SieeTsiudded Cover, 

Owing to some of the steel studs coming out of a 
MMWf Dunlop 8kj X loo mm. cover on one of the rear 
wheels of mv <*ar. the inner tube burst right through the inner 
ranvah. leaving a hole in it the size of a pea. I took the cover 
nif and fixed inarle i\ over the hole a “ dome of silence,*' then 
put allot hf‘r tul)f; in, arifl blew it u|:>. Like " Charley's Aunt/* 
the tyrr sull running. 'i*he idea occurred to me a month 
behuo I hart occasion put it into practical use, and 1 had 
r.arrirfl six pciun woith of liic domes in one of the car pockets 
for a niontlc Aftei hxing tlie <ioine I ran the car for over I 

lortv miles am! Ihen look the (over off in ordvr to fix a Presto 
liner, as ncarK all the studs were ripjied out, and I was afraid 
of nnoiher burst, 1 he flome was lirnily fixed inside the cover, 
an<l Its round polislicd <*dge makes ii impf>ssible to cut the 
canvas. 'Fhe tyre lias since run 200 miles. — ^T.E.AI. 

Dnmmy T\dzrs for Tyre Fitting. 

A well-known tyre firm announce a wooden dummy 
** ^ valve to i>e used in fitting new covers to wliecis, in 

ordcir to register the tyre valve hole and the rim valve hole 
accurately. In many' garages the tyre hand regularly em* 
ploys the hammer end of a punch for the same purpose, and'as 
soon as that ]>art cd the nover which is near the valve is bedded 
in the rim. he lets the wheel down on to the floor by screwing 
flown flic pick, so that this portion of the cover is kept m 
Sfiu w!)sle he Ie\'c*rs away at the rest. These two tips are as 
old as the hills so far as professional mechanics are concerned, 
luif may not be Known to many” of our readers. Where security 
IioHh am employed, ami especially in fitting a new cover to a 
dtdfiiJiable whr<‘l \Hlicn not mounted on an axle, the fitting is 
ofleii simplilu‘d In inserting an arc of- the cover round a security 
'bfilt hole firsl, anrl tempornrily screwing up that bolt in order 
fjoll’i tc»<lip ,nid iH register the cover. A .security bolt should 
not be fiMxl III hey of a dummy” valve, i.e., in the valve hole 
mI jri a tioH hole, because its stem is too thin to 
icgisb-i fli»‘ valve hole with complete accuracy. 

\ ronenpfjiHienl suggests an alternative rnethod : i have 
been m tiie hnbil of using the valve cap for this purpose, the 
siiioiitli eijfi of whid'i .fits into the rim valve hole nicely. Unfor- 
iiiiiately, the sizes of them vary” somewhat, so that all do 
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no! Ill I am lucky in that three out of my set of four fit llic* 
nm valve holes with a tight lit. As each car must have at least 
four of these which are always on the car, they come in very 

haiitfy wl'icn the (himniy valve cannot be found. Reginald 

Hyde 

Si^rfdce Cuis in Tyre (jwers^ 

FTfi At aii\' season of the year the nece.ssity foi filling 
M m V ruts in tyre covers is, of romsc, «*xih!etit. 

bill diiruig the autumn and winter this necessity is increased, 
for Willi the lyu-s i unnmg constantly on wet niads and through 
sloppv mud the irausviifc is more likely to penetrate to the 
fa! If It , causing the lalttr eventually to lot, width sta.tc‘ will 
Hi due time be tt>howi'd by a burst. Aow ihul |)0iiab1e viil« 
caiiistus are so cheap, it will alwaiys pay to vulcanise* any cut 
at oru e so that no outside* influence will be at work lending to 
disiotegraie llie lyic .iinicker IJiaii would lie tiie cast; iialinahy. 
Before vulcanising surlaie cuts it is always advisable to dry 
the ('Over well bettjrc a]>plying the plastic solution, and this 
may be done by s('( uring tht' vnlcaniscr 1 o tiie infiatcti tyre 
lor some live or ten minutes with a moderate heat or steam 
pressure, This will dry the fabric in proximity to the surface 
cut, and will jmewent the hiiination of steam when the hole 
is subscqiienlly vulcanised. 

An important item in the filling up of surface cuts is the 
roughing of the walls and edges of the actual cavity. It is not 
always sufficient merely i(,) scratch tlie rubber with a piece of 
glass-paper or to w*ash out the hole with petrol ; one of the 
specially made ciirvc(j rasps supplied for the purpose shoukl 
!>e used and the rubber nmgliened w'cll with this tool. Hiis 
metliml enables a far belter amalgamation of the tread and the 
rubber filling to take place, and ensures tJiat the illing will 
not subsequently be pulled out in use or tlie gaping hole to 
enlarge with the drag of the drive. 

We have found that the small v«lciuais<Ts which arc made 
nowadays for garage use and for canydiig upon a car very 
quickly pay for themselves in the additional life given to the 
covers, which can receive periodica! attention by siirfac:c cuts 
teing filled and vulcanised. Of course, the vulcanising of the 
fabric !»y inserting a stepi^ patch upon a imrst and subsc- 
ipcnily vulcanising are matters which require a certain amount 
of experience and aptitude, but the filling in of surface cuts 
by vulcanising the plastic rubber is an even more simple job 
than vulcanising repaired punctures in inner tubes. 
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/I Use for Old Covers. 

The cost of tyt es being a serious item in the expense 
i £ £ a car, I have carefully considered how 

that <!\priise can be reduced, and have hit on the following 
phni lor using up my old covers. It has proved very successful, 
and the idea may appeal to others. 

f selc^ feci the best pair of old covers for experiment. They 
a Sony pair— -the canvas showing through large cuts m 
plat'cs. riicn I picked out the next best pair and cut off the 
heads willi a sharp knife (an easy Job if the cut be held open 
idle/ starting), llien the rubber and one outer layer of canvas 
were rarcfully uii across, and with help and two pair of pliers 
the outfu' laver oi canvas and rubber wen; peeled off fnmi the 
nthn winch I sliall now call the liner, and which 

(oissi^tcd ul hair or live thicknesses of canvas in more or less 
stamd ccmditinn riie w<'ak ]>laces in tiie liner were strongly 
pat^ la‘d on ihc outside and tlie e<lges of the liner were trimmed 
all round trom inside to a thin e(jge with a sharp knife, so as 
imi to I haf<‘ the air tubes. The insides of the complete covers 
weir then cle:m<-d with wire brush, and the liners put in and 
cart- fully ]>laced so that each side was an equal distance from 
t he e d g e ot 1 1 j e c cn c r . ' f h c n , wi 1 1 1 a brush three coat s of ordinary 
rubber solnlum were put in, first one side, and then the other, 
taking care not: to dis]dace the liner. I tried at first solution- 
ing the cov(;r and liner apart, but could not get the liner into 
position inside the cewer so well. About half a pound of solu- 
tion was re(]uired for eadi cover. When putting the liners in 
care .sliould be taken to put the strongest and best parts to the 
weakest in the rover, fdenly of French chalk was put inside 
the cover.s before they w'cre put on rims and blown up. Since 
this w'ork was done \he car has been in use each week-end, 
and has covered abcait 1,500 to 2,000. miles. For the last: 
livtf hundred miles the tyres ran on the canvas of the cover; 
then I discciverc'd large gashes right through to the liners, so 
took them oit tlie wheels to save them for use with another 
pair of old laivcrs. It may slow the car a trifle, although 
I have not noticed that the method does so, for the co.vers 
l^rnig so I III! k with liners do not require so much air pressure. j 

It !h ,! "oimd and sale job, for, if the cover itself should give, J 

I lie lube cannot blow out till the liner is worn through, and j 

lleno IS plenty ol warning before that happens. Of course, ■! 

I lie covers do not look well 011 the car— literally they are in 
rags --bi.il liny run all right, and keep their shape well. To 
to whom expense is a consideration 1 can rccominend 
this inetlnwi ut using oki tyres. — A.R.C. l| 
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Hm to Minimise Tyre Troubles. 

* We should reioninicxid all novircs to < all at ihe 
nearest tyre d<‘pot and watch an expert take oot a 
daniagixi air tube and pul in a new one. It thev M‘(‘ this tfoiie 
two or three times, and carefully follow every action ami 
iimh't^taiKl why a man goes to work in the way he. ilof's, they 
will have done somelhing to dissipate their ignorance, Init tficy 
have ijut dune risough« Having arrived at this stage, they 
should go Inune and tackle one of their o\Ui 1yi«s. Ilicy will 
pffilK'ihly pimh the air tube, bend tlie seenniy bolts, or do 
suiiKiliiiig efpjally fatal at the first essay, but they will haw 
made these* ndstala*s with the nnninium <?! nn (mvi'uiem c*. 

1 hey wail have lound out what to do and wliaL ant to <hc so 
that when a roadside trouble wiili tyres does ta« e them the)- 
will be aisk* to go stimght ahead and put m a mwv IuIh* with 
certainty and desjiabic Another thing which gieatl) sirn- 
plilics lyre stops (ul rtiurse, a spare wheel is tin !h,‘s1 reined)’) 
IS to have the tyie aec,ess«>ries all packed tog^-ther; not tin* 
jack in, one part ol the car, the tyre levers soiricwhere else, the 
jack handle separately intored, and so on, tkmsiderai ion 
of strsrage may not make it possible lu liave iwery thing cun- 
cerned ni the manipulation of tyres in the same cumpartmeni . 
but if a litik; thought is gicen to the sb>wage ot the spares, 
they can be got out muth mure quickly and put back willi 
less lalx>iir tlian if they are simply bundled into tlie car 
higgledy-piggledy. ..Under these untidy and thoughtless, con* ,. 
ditions it will lake almost as long to find the requisite tools 
as it will to change the tube after the tools are found. 

fUilitg Larger Tyres. 

w^jt% Very oftc*n when a motorist buys new co\'ers. he 
MM if considers the advisability of fitting larger covers 
than those originally fitted. We have advocated the j practice 
ourselves, and still advocate it where the tyre makers recom- 
mend it. lAir instance, several of them make S|.sccial tcx» imn. 
tyres which are made to fit into ()ii inm. rims, and so on, 
But when any drastic change is contemplated, the motorist 
should careful to ascertain the opinion of the tyre makers, 
for it will probably be necessary to have larger air tnhrs 
as well 

in Cme of Pimiture. 

JTjCIJ Auiocar a correspondent dc’seribed liuw, 

M%9%f event of a hopelessly damaged tyre, to get 

home without damaging the rim. "llis suggestion eiihiires, 
how^ever, the complete destruction of the cover. Hic iollowing 
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nic-tlitHl H.is .uinpied by nu\ and saved both cover and tube ^ 
flavine pmu*!un-d both the tyre in use and the spare wheel 
siii aial beniii iinaliU*, at that time of night (eight o’clock). 
•m rjirr t a rcp.iir, 1 walkcnl to a neighbouring farmhouse and 
beyglit al>out of |in. rope. After having removed the 

< (JVC! and the tube, I wound this round the rim, parallel with 
the ilirrMliun of flic car, until the whole rirn was fiHed up and 
-incial lavcis ol rope protruded. 1 need hardly say the rope 
wan pul nil as tighilv as possible. U was then lashed into 
plea bv sniiu- spaiaj lengths of Bowden wire. 1 then |x>ured 

waici ny t hf' Tupe, which drew it as light as possible, and, 
hv tin-- imaii- doo e in the nearest town” (.six miles) cm the 
tn>i and Mud .speeds without in any evay damaging the 
itK’ial Tnii--iri fact, the lulfer never touched the ground.-- 
t, j boAKf 

hi SoIufiLHied Patches from fnmr lubes. 

FJiF WluMi the tyres suffer from punctures, the chief 
liFM tsoulbe is to get the necessary patch to adhere to 
Ita' lube d this ineiluKib)f repair as distinct from vulcanising 
be tuljnwcd, but 51 is also necessary, at tmies, to remove such 
pati lu^s, ami d the operation of repairing has been success- 
tullv p^vinnued i!ie removal is sometimes a matter of difficulty. 
An a,x|)ert uTommemls the use of hot irons for the removal 
oi anv |)at(.lics nt ].>andages or rubber goods which have been 
vauk down \^v solution aiid not !)y vulcanisation. An ordi- 
uarv domestib liat-iron immersed in boiling wmter for a suffi-. 

« lent time to licat the iron thoroughly is specialh' mentioned, 
as b\’ this means the correct heat is obtained, and there is 
nii fear oi damaging the principal part. In the event of this 
mcfhoii nr»t Ixang to hand, or a more convenient one being 
re»pjire<| take a cicjan hammer head or other similar piece of 
iiietaJ, a.iKl heat this on the cylinder head, or, better still, on 
the exhaust pipe. i:o use the heated object, it should be held . 

< lose up to the patch, or, if the heat, is not ■■too great, actually 
upon !t until iIk* whole of the patch and the surface of the 
main rubber is heated, when the patch or bandage may be 

puled oft without the use of naphtha or other rubber 
vut, 

idarc Patches. 

iMP I'WiU'voftc knows the best way to make good the 
ra\;tgt*s f»f a puncture when on the road, apart from 
tilting a hpmc wheel, rim. or Stepney, is to put a spare tube 
ilic c over lull there are times-when the spare tube is lack- 
ing and the following has been given to us as a method of 
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gixally shortening the time of effecting a repair, and, not only 
sty wf are. told it mahes a better repair, llic ti|'> is 1o proceed 
m usual, so far as cleaning the tiil>e and applying ilie solid ion 
ate cimcernecL At lias point, however, instead of a wait of a 
qiiarter of an hour or more while the solution is drying, a 
mabii is applied to it, and it is allowed 1o burn for a U'w 
seconds, not snflnJently to take hold of ilie rnblier fd the air 
ftdie, bill to burn out the sjarit in the solution. Hie pai<!i 
is tfcaled in the same way. A secomi roat of sol ii lion is givam 
to each, and Iutc again, in placa; of another fi fleam rniinites’ 
wait, a match is applud again and the solution burned. I'lien 
without any fin t her wait the ])atdi is pul iipim the lube. H 
g'h<mkl be flKUoughIv pressed houug and, of ionise, the' longru 
one wants before putting the lube in the iHdUu", 1 wo t!at 
ptec'.fs fd wood, each about 7111. long and |in. wide, may be 
carried. These can be put one over the fialch and the other 
Tonciernfailn 1'hen a hand Nice, sm'h as many motorists carry, 
can be screwed n]i npim the two pieces of \vc>od. thus bringing 
a giXKl pixcssure to bear npon the paieli. Somj* hide can mnst 
l>e e.xciT!sed, as it is f K»ssih 1 e to give Use tube too much pressure 

A Good lyre Idp. 

mystery Nvhich puzzles a gootl many |ieo|,>le 
Jfeic# |g gxTuliar Nvay in which one particular lube on 
a car will lime after time get nipped or burst ; sometimes 
nipping and bur.simg cxxur repeatedly with a vsucccssion of 
tubes on one particular wheel, and the suspicion is aroused 
that the rim of that wheel must be to blame ; but tests reveal 
its accuracy, A rase of the kind once came under our notii e, 
wMcli we successfully diagnosed and cured. It wtis the olb 
side driving wheel tyre of the car wtiich the owner described 
a* continually giving trouble, not from genuine pmicturc^s, 
^but from nipping and bursting ; repeatedly the cover wcuild 
*be found with one of its edges out of the rim, so that the air 
tube had burst through the orifice between the rim and tyre 
cover. This ha<l (xctirrccl, although the cover had been taken 
oi and interchanged with covers from the other wheels , no 
matter what cover was put on this particular wheel, it ikwiu 
tfseincd to fit securely. Careful examination showed that tlie 
wing nuts on the tyrediolding bolts were screwed up quite 
tightly, but we noticed that one of the Ixdts seemeci to be 
shorter than the others, and by using a pair of pliers wc found 
that the wing nut on this twit could be screweel up by the use 
of some force to the extent of quite three-eighths of an inch 
more. Here was the explanation. The thread of that parti* 
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i ,iilar b<)lt was too tight a fit for the wing nnt, so that, although 
the latter appeareci to be screwed up as far as it \¥oii!d go, 
it ivas iTierciy screwed up to the tight part of the thread, but 
the head of the bolt inside the tyre was not drawn down into 
close contact with the edges of the cover. Consequently, this 
boll had !)een the cause of n^peated failures, the edges of the 
cover slipping out from between the rim and the bolt, and 
.'jOUicI lines nipping, and at other limes bursting, the air tube. 
It follows that every tyre bolt should be suspected of similar 
iniperiectioii, and ilie manipulator should not be content to 
screw tlie wing nui up as far as the fingers can turn it ; but 
if il’ie Icngih of the bolt projecting beyond the wing nut is not 
what it shouj<l be, pincers or a spanner should be used to force 
llu' uut lo diaw ihe bnli clown furlhe.r, and the thread should 
be oiled, 

Iimer Tube Aaiiienls. 

FMS ^ most frequent cases of damage to an 

inner tui»e is by nip])ing eitiier between the edges 
of the cover or uuderneatli the security bolts. It is imperative, 
therefore, that fhese pf»inls should be Icmked to very care- 
fully in replacing t!ie tvre. Unless care is taken in the inani- 
pulatson ol tlu; lyre lever, this inslTuinent is also liable to 
damage the inmu: tube, and this particularly when lifting the 
outer cover into place on the rim. I'he lever is inserted beneath 
the edge of the covct, and pushed into the rim to obtain a 
leveiage upon it, so as to lift the cover into position. When 
in this position, unless llie inner tube is lifted up so that the 
end oi tlie lever bears upon the opposite edge of the cover, or 
upon the bed of the rim, there is every likelihood of its press- 
ing the inner tube on to the base of the rim, so that the whole 
force of the lift is exerted on to the doublecl-up portion of the 
tulKJ IxTieath the inner end of the lever and the bed of the rim. 
When swell is the case, it is almost impossible for the tube to 
escape damage, in order to obviate all possibility of damage 
bjr sucl'i treatment, instead of inserting the lever to such 
ail extent as to reach the bed of the rim, it is bettor only to 
it Milhchmily rest just upon the edge of the rim, using 
that .IS the bilcnim instead of the base of the rim. With 
^aicihl hamllmg it will be found liiat it is just as easy to 
rrplacc' the « u\ci wilfi the lever in this position as in the other. 

SmuHy Bolis. 

ISS care should be taken to see that the holding- 

M dOE# palled down squarely on to the edges 

of the tyre, (Jn opposite sides of the bolt are two fiats, which, 
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piirallcl to th<; fdp<' ol llio rim, will ciisiin* tlir boll 

lirnvn tn its corrvci position. 

Belli SecmHv Bolls* 

^ ■ ('reasiiiK ami criiiklm^^. ot bolt heaiis is only /mo of 

® IliP. riilinenis ironi wliirh sectirity bfills may 

„f lilt- <omm<. mist uuiw’s of trcmbk- is tlio l.nuhnp of Ihc 
ilscU Whoii tlie cover is Icvewd o)t 1 " ms/'l ■» n-'w 
one ol more uf the bolts ititiy not be pushed up i.ir ciinn/i 
the 1 vie o. tli.U when the .'over is forced oil it is quite 
to bend the stem oi the bob. Tins will not he i.o ed 
!l ll„. new tube ha. i.eei, inseilcd and the U re .over p it ba. k 
to Its nla-e Then it will be tomid iiiiposMbie lo imd down 
■«,d bed into th.- cover aiic bolt wlmli is m.ne than very 
Z 1 Iv Unt .n.leed It is no «ood -hind, ns on.;/!! /th 
Un Idea that it the I, .It e. matlv down .1 will -lo. i! isabso. 
hitelv fatal 1u attempt to diivo unless the aie all 

l,„ .• When on.' tin. is that a bolt will n-.t b..'.l . h.wn it is far 
uU.'i t.) dism..nnt the .-..ver apain and pull <nti i.' /l.-n.linp 
1 lh..n It is to l.Mv.* it not quite bedd.'d .town, it will .simplv 
mean if the b..U is lett in this nnsalisfacb'.rv c.mdilion Uiat Un- 
tyre will ..nlv run a mile or tw.j before the bolt head pnn.tuies 
the -UT tube' If th'i worst comes to tlic worst and the bolt 
tiOTmuch bent or the head is too much creastM, and no spare 
is available, the best thing to do is to mke i/nit altog/liei . 
if the weather is wet the bolt hole or holes in the wheel should 
be plugged from the inside of the rim to keep out the dainp 
And prZet the tulw from chafing on the edge of the h.ilc. In 
fact, it is better to do this in any case. A pie/ of lead ptncil 
act as a thick stem from the hedge with a ]>iti£ 

rotmd it. ■ 

' ■ ' are five bfdts in a wiieel one ran ronie home qiiitc^ 
or even with three, whereas if the two bad bolts 
the tvre tlie motorist will never reads home at 

cx. ept on a deflated tyre. Of course., with the front wheels 

couple of tiolts are -quite enough as a iimkc.shnt. Inn- 
" ■ lly ■ tins ■■hint ■■■■also: :r.onveys, rmothety, aiwl ..that , vei y 
’care sluniM l>e taken in removing the <'ovcr and ptiiiiiig 
sea that the security bolts are not bent li can ^ be 
they are pushed well up into the tyre, and if in putiiiig 
lalung off the tyre levers are m.t used /k. ././ in the 
There is no need to use them just by tlio bolt, but it 
at «nce if the lever is pushed undor the tyro near 
under the head, the stem of the bolt is 
bent, it will not pull down into the rover. 
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S i'.r eased Sccuiily Bolt Heads. 

^ tlie spares whicli should always be carried 

? MmM doxen security bolts. This is 

I part iculaii> 1 fse case wit h those bolts which have fiexildc canvas 

I lands. Some makes of lyres are turned out with almost 

J mflexible security holts, %vhi«rli are practically everlasting; 

'' Init, iiiifortuoately, this is not universal at present, and most 

f oi the lif.xjble d security bolts give trouble sooner or later. 

! What happens is this. When the tyre is put on, the canvas 

licad of th<‘ I’-oli IS ircascd, <ir ]mrha,ps folded back in some 
ua> . li m.n- i uii liinulreds or e\en ilumsands ot miles in this 
« umisfjnfi and iroe in* trouble, but when the inevitable ])iincture 
does o*. (ur and a, new air tii]>e is fitted, tlie chances are a 
tlems.iud t<} iitie that the t r(';ist‘d boll will nevtn" pull down 
propriiv inoi iim. and Jt will be h.)iind Hint it will damage 
two oi three ,nr 1 ubes m siici ession till one’s stock is exluuisted. 

'lie* «mh’ useiul lemetiy is a m'w bolt, as it is usually 
imp(v~sil>i< to pen the i reuses and folds out of the old one. All 
UNcrs ol 1 vh'n with tlexibli' bolt hemls shoiikl be very careful 
to t'samim* all the bi>lt.s bclore jiutting in a new tube, and if 
they IhkI any ni them badly creased replace them by new 
I bolts. It the old ones are siiaked in water and carefully coaxed 

f hiii k to shape when isalf diw', they may be used again ; but a 
lot of ]iiitjence is required in reshaping them, and it may be 
said, s]"»cakiiig generally, that the result is hardly wmrth the 
trouble. 

f Wcmi Semriif Bolt Heads. 

S IMS corres|-)oiidcnts do not seem to have hit upon 

Jtoo «>bvmiis method of dealing with worn security 

1 bolls. tJn r'hanging a tyre, I replace all worn bolts, and when 

i' I have liait a dozen for repair I relcathcr them, using slightly 

; stjffer leathcT tlian itie makers. I keep a supply of leather and 

; ianvas picc:es ready cut, solution them well twelve hours 

. before putljiig them mi, then slip the canvas over the threaded 

screw iiridrr the bolt, the leather on the top, and the thing is 
j d^inc, 1 1 hoi fi speedy and cheap.— LC 1934. 

‘ Vv/fli/h Bulis Oo5p io Valve. 

1MB liireaded tyres arc used on the back wlieels 

e Will oiten be found tiurt if they do not stand, the 
I isuiibh is lie. Illy always close to the valve, and it appears 

I m be boiiigld ii!»oiit by an attcmjd on the p^irt of the cover 

I ciaeie With smooth covers a retreaded cover is little more 

I likely to creep than a new one, but with grooved or studded 
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rctrerifls the creeping tendency is certainly likely tfj l>c grciilcr 
tljari it was before the tyre was repaired, as the new studs 
grip the road better than the (dd stretched edges grip the 
rim. However this may l>c, more often than not it a rc* 
tieadeil cover tails, it- is igiiite. close to the valve. The mason 
lor tilts a]>pears to he that the interval between the seciiiitx 
ImiHs is greatest at this point in most whecds, a,s more ofUai 
than not the vahe itself is looked upon as a sort of securil\ 
bolt. ' While it certainly doc.S' act in this way to some exteiii 
it diK\s ned grip llie cover at all in the same way, and if thcTc 
IS an irirlinafion tfi creeping the valve will sufler rat her than 
the un'er if the <Ter^ping is al a, I! serious, but enough move- 
infill may take place to damage the canaT \rrv ecmsiilerably 
without affecring (at the moment) the vaha* We ha\t‘ lued 
iIh eApmuneuI oj putting in a (fuipk* ot ^\tia seemit) liolls 
one on each side of the valve, and we lia\c; ioiind ii \ery satis 
factory. 'Fhc holts have taken a good grip of the tyia^ at the 
very ]mtt whoe \i was unsupported, and the result has been 
that we have been able to nm reli ended lyres wry much 
further without trouble, it might onlyluoa coincidence, but in 
e.acli ease when the retreaded tyres lulled, the makers assured 
us that it was due Iti creeping near the valve, and as we always 
keep our bolts absolutely tight, we knew tiiat the creeping 
could only be prevented by adopting some extra security. 

Ckanin^-out Tyre Covers. 

vg%f% "Fhc vulcaniscr at a local ganige informed ns recently 
that quite 20*^'^ of the tubes passing through his 
hands for repair showed signs of dirt having been dropped 
into the cover when one bead had been detached by the road- 
side, and having afterwards set up friction between cover and 
tube when the t3nre was replaced. Consequently whenever a 
tube is changed by the road.side, before the new tube is in- 
serted the interior of the cover should be mopped out from top 
to bottom on each side with a dry rag first of all ; the wheel 
should then be spun to loosen any road dirl or grit in its in- 
terior, and when one is certain that all fortign matter hits 
dropped to the bottom of the cover at tlie lowers! point of its 
rirciimfcrence, that part of the cover sliould be carcluily 
mopped out with a rag slightly damped. 1 lic cover may tlieri 
l» dusted with French chalk. 

Burst Cwers. 

fSM make a temporary repair of a burst cover, if 

the burat is oa the tread, we will remove the entire 
cover^ wash out that part adjacent to the burst with some 
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pittrol fill a rag, and remove all traces of French chalk. A thick 
coat of scihitkm is now applied right across the inside of the 
rover, sar iin Iks each side of the bars! ; sohition a piece 
of or a tyre patch of siiitabk size, and when ready 

apoly itist ovei the burst. This will keep wet out. Next cad 
three or four pieces of solntioncd canvas in progressive sizes, 
and soil! I ion both sitles. 1'he first piece will be somewhat 
larger than the rubber patch, the next larger still, the third 
large enough to co\i‘i all the others and extend from edge 
io edge. Now iuit a piece of canvas a little thinner in texture, 
sohtf foiled o!! oiK‘ side only, wide enough to cover the previous 
pifees and hmg enough to *,onie over the beaded edge at each 
•>ade. li will bi' a messy fob sticking them in, and perhaps 
you I'Uil hettr‘1 solution as you gtjon ; but if you anf in a hurry 
voii ran do as I sa.y, and stand the duubly-solutioned pieces on 
ed.gc to drv (tiny will naturally ^ uri, and stand like a roll of 
Imoleimn. « mirse if uui can spare the time, or are doing 
the work nl luiuie, vulcanising will make a much sounder job. 

I ha\t: a firu ing lyre which was so treated two months ago, 
and which has since flonc 700 miles. Kccently it burst in 
another ]dare. and lately that patch defied my efforts to 
remove it. I'luuigh I got one edge uj) with a knife and tried 
to tear it out uiiii pin< ers, I only tore a piece of the original 
linmg For side hursts and lorn-away beads there is nothing 
hut the gaihT. - -fh ScoiT Kuhsell. 
ftHing a Gailer. 

When a tyre bursts and no new cover is to hand, 
jrcr^ a gailer may be applied outside the cover, and it 
sliinild be fitted sliglitly!^ out of centre with the burst. The 
o|)ject of this is to allow the gaiter to creep into its correct 
position fis soon as the car has run a short distance, it is 
obvi^ms that, especially if the gaiter is htted to a driving tyre, 
ibere will be a tiaideiicy ftir the gailer to creep a short dis* 
tarue, and for this purpose it should be set in the manner 
deM'ribfd, 1lic lasliiiig of the gaiter should be turned round 
the spokes at suitable distances apart, bearing in mind that 
fIsc g.uirr will ficep ui one direction, and so arranging the 
(,c4uni! to lediHc llus ireejung as far as possible. In addition 
to a a situilMf dewHr* « an lie used inside the cover. Failing 

eillici of iIjc abewe, tfic lube should be wrapped in canvas at 
a poiiii unnvulmu with the burst, and the cover sliouM be 
lefTuod, iakuig uire that the canvas fully protects the tube, 
Ikdorc ffir‘ lube is iullated, the tyre can be bound round with 
n)pc% Ml as rovcf tlie burst part and protect the tyre at 
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The Spare Caver. 

ra'T intcrch.inKca,blc wliceis or rinis tlio ijucbUuii 

(»f the ^pare cover is now a, more imp«)rta.iil <|uehlioi] 
than it use*! t<i he. In buying a new car it is always ikm eshar\ 

10 Inir an extra cover; ami it is obvious, from the eiiciuirav 
we receive, that a gornl many imhorists arc corisi<lc*rahh’ 
extaused in their minds as to the sort th cover it is best lo 
have tluvintruThangcahie. wheel or rim. If groovecl tvrcs 
are used, wc think it is best to have all li\(‘ tyres groowd 

11 HqnaieOH adetl bark tyres aic decided upon, it is best tlnd 

the tvre shtndd be spnare-treaded too, hecatisc it will 

sum li near b(S|iit*i}i1y re<psircd on Use i);u k than cna tin 
front vheeh H studded hai k Ivies and plain trout iyr( , 
are used, the spare sliouhl be studded, hut d all tom wheel 
have stmided tyies, it is best that the spare sliould be a plain 
owes betaiise llieie .lO »eiiain nines- -wn o«<asjonal 
when studded lyres are not safe. We refer lo the glazed stair 
of the roads wh(‘ii frost has innnediately saaaaalcd heavv 
rain or when ^now is in that t-iaidilimi that the .studs will noi 
hold. Under tlu'se circunistam es it is nuadi .saier to exchange 
the plain or a grou\<ai tyre arid its rim or wlieeJ willi om* 
of the fnmt stinlded tyres, as driving when the front wheels 
refuse lo grip the road is highly disconcerting, and tlu: slraiigi^ 
part of it is that, under tlie conditions which rob a. studded 
tyre of its hold on the road, a plain rulduir tyre will gri)^ 
quite well, 

7'yr0 Brushes, 

fjOdI When one has to change an air lube by the road- 
J^erSr sUK\ it is often very dihicult if the weather is ai 
all wet ti> avoid getting mud and grit into the lyre. Jtven 
in dry w^eather there is some difliciilly this way, but it is 
easily overcome liy the simple expedient of carrying a strong 
tianl brush. In hui, a doincstie scrubbing-brush is as g'oo<l 
as anything, although there is another kind, with very stiit 
bristles with a handle a foot or so long, which is hamlit.r still 
When the wheel is jacked up, it can bc‘ lonied roiiiKb and 
all the dust or mud brushed oh tlie cover and oh the run 
so that when the tyre is opened, if the most ordinary larc 
is taken, no grit or dust gets into it, There are a got>d mam* 
so-called porous air tubes, which have really become porous 
through the quantity of sharp grit which has been allowed 
lo get into the tyre when roadside repairs ha,ve been canicd 
out. I'hc same brush is often iiseiul, too, when a prelimiriar\ 
cleaning is desired to any part which is not easily aentlehed. 
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Mysierirms Tyre Leakages. 

^ Whenever it is necessary to replace a burst or 
Mww piiiiriiiiTtl air tube, it is ad\isable before putting in 
llif new tube to examine the nut \vhich holds the valve to the 
.,ir tube. \'ery ofirn this nut shakes loose through continual 
vibrntion of tl'ie car, and also there is likely to be a slight 
of ilie rubber between the nut and the valve seat, 
o* fli.it whmi 1 ! is nT|iured for use there is a mysterious leakage 
wliirh cminol be, 1 raced to a puncture. Before putting the 
ill It IS adviscifjle to try this nut %vilh a spiiniier, and screw 
ii down jC'’ as possible. 

Rflhiifs ('ii Nighi. 

Those who haw suiiered from tyre troubles after 
jfirv lni\e approfialed tlje convenience of sclf- 

arcu h ?ic lamps, as tlu'v hn\e Ixani able 1c> 1a1<(* 
tiicsr hH and liav<* a good light ha* the operation. However, 
iMHvid i\'s a gH'al many cars aie wtlh lamps with 

sc|)arau gcmrralors 'there are many points for and against 
ilic srpaiaic generator, but we <lo not ])ropose to discuss 
ilH'iii at Hie iTioiiient So far as piovtding light for tyre mani- 
l>n1i:itiori rd niglit ilie separate generator S 3 cstcm is a failure, 
bc« aiiM* the lamp cannot be moved any distance from the 
lamp in til \f the same lime the remedy for this is a simple 
niic fi IS only necessary to carry a few feet of flexible nilrber 
tubing, ft, heller slill, metallic tubing with rubber connections 
at f'Ui If mid. ihovided with thi.s the lamp can be taken off 
its !»r,Hlon and brought round to the scene of operations, 
rill* If latter is no simple that we feel we ought to apologise for 
rntrodiu'ing ii here, but one clots not alway.s remember these 
ihiiigs ill! oi « aMoti arises, and we suffered some inconvenience 
labdy ihroiigh not being provided with the aJIdniporlant 
!!<\dide lijinug. W'e iiumaged to get through by means of a 
|,}ortub!c‘ elcitric liglib Had we been without this we should 
luni» laieci \ary l>acl!y iiKleerb as both our side lamps and back 
liglit well' and. we are ashamed to confe.ss, we bad 

s|cii'c f.’ddv. 

iti Rfikore Miehelin Iklachahh Rim Clamps. 
fQW 'diiipiu as are I be attachment and deiachmeiit of 
^ ' Hit- \lidielin detachrdde rim, there is. ncvcrtlicless, 
a nghi afid a wrong way oi ]»crforniing even this sini])le job. 
W'lten a ni!! has uru been dismounted for about nine months 
il^is s<‘meliiiies laiind rather difficult to withdraw the clamps. 
Water, rniid, dust, and rust have more or less cemente<l them 
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Ill their posihim, even though they had been—as they should 
have beeji--mounted with a good coating dt vaseline. Nfm-, 
\iolc5m'e or violent agents in the shape of chisels and hainniers 
should not be used/ The clamps can be persnoded to paji 
crHii|>any with the rim by a subtler method. Reference to 
the arcoinpanying sketches is sufficient to show this. Upon 
meeting with a refractory clamp, ail that is necc.ssary is to 
take two Ihin-cnded tyre levers, and thiusl one on the right 
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and the uilici on the left of the washer, between the detach- 
able rim and the fixed rim, as far as they will go, keeping tlicm 
parallel the while. This being done, ilic outer ends should 
t>e thrust apart in the direction of the arrows, when it will 
l>e found that the clamp will leave its bed between the rims 
kind its place on its bolt quite easily. It is an easy and simple 
operation, and preserves the bolt from bending and the 
threaded portion from injury. 

False Alarm of Pmiciure, 

It sometimes happens that a false alarm of puncture 
raised through a tyre suddenly going down, It 
m well, therefore, always to make sure that it is a puncture 
I'lefore commencing to change the wheel or to detach the 
cover. Very occasionally it will be only the valve at fault . This 
is particularly the case when a tyre has gone down gradually, 
and not with the sudden hiss that beicjkcns the incursion of 
some intruding obstacle. 

An Andeni Tyre Tip, » 

jfjAjft When touring in Italy M. Paul Meyan, owing to 
M ww exceedingly bad roads, had a great deal of trouble 

with his tyres. He practically ruined one set of covers ; he 
then put on new covers, and used some old ones over them 
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as a protection, witli very satisfactory results. Many motorists 
were interested in this, but have been prevented from trying 
the experiment, as it was understood that it was impossible 

10 make a neat job of it unless they obtained old covers of 
a larger size, sc) that the old covers w^ould go over the new ones 
without having the sides slit. An extract, therefore, from 
,i lelicT sent uh a reader of The Autmaf will be of very 
considerable inbrrest and i 2 se : An old and therefore stretched 
4-over cjf the same luilia! size as the normal cover may be 
used by cutting otl its edges and simply placing it over the 
latter when this is deflated, and then blowing up hard. The 
ohvioiis fwieiision ol the idea was to sew straps to the old 
covers and hernre* tliese to alternate spokes in a manner that 
will suggest il sc‘|f If) anyone. 1 can assure yon the result is 
niosl surpiising and satisfactory. Any saddler can sew on 
I Ilf! iiallaio/en or dozen straps for a few shillings, and the old 
f'over St) seemed is |W‘r Cecily hr in. . .Even if it is badly cut, 
Hie mils fit) not gajie (though it is advisable to place canvas 
behind tlierni, a.n<i, ol course, there is no wearing surface 
eipiai to that ol a pro] >ej ly vulcanised rubber one. Owing to 
the scvcrmict. of ct.)ntinnity between the attached cover and 
tfu? offlinary cover, puncturing olijecls that pierce the former 
arc Imucfj at the surtace of the latter. 1 have a sharp nail 
jirr long that was puked u}) at the first trial, pierced the 
oiderirmst cover, and tl.ien simply passed in between the 
two for u distance of a couple of inches, where it was tightly 
hehh ] am convinced that this method of using up old covers 
will be more than a boon to every driver who makes use of it.** 

The Care o/ Ihe Tyre, 

PfiH fytx; repairs are occasioned through care- 

^l/Cr lessriess or, in some cases, a want of knowledge on 
the part of tlie driver. A fruitful source of chafing on the 
edge of the tyre is the habit of driving close up to a kerbstone. 
F.vcn if a car runs a short distance along the edge of the kerb 
It will i liafe the greater part of the diametea of the tyre. The 
hides of the co\c'r have the least quantity of material to resist 
wear, as ii is olivioiis that if these are made very thick they 
a l«it ril n^silicucy. Therefore, they are only made sufFi* 
jilK httmig to wirimland the pressure to be put upon them. 

1 1 i)\" .u 5 nlcrit the sides of ilie tyres become chafed, it is always 
•IN well lo liavc I he damage repaired by the makers as soon as 
possible, as this is a comparatively trifling item in the first 
pl.tce, \ei 1 1 it is left to go and more rubbing takes place, 
tfte larivas of tlic lyre will be exposed and subjected to wet, 
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imcl once the water has thoroughly impregnated the labnc 
rotting will take place very quickly. A very trait fill aaisv 
of damage is allowing oil to remain upon the tyres. We hav«‘ 
seen many owners who are very careless in this respect . They 
allow oil to remain npem tlie floor of tlie garage, and dn\V 
their car in and out when it regularly picks op grease, 
is grncra!I> allowed to remain upon the tyre, witlt disastroris 
lesiihs. As all kinds of oils, greases, and tlic majority ch adds 
lm\e a deleteriims action upon India, rubber, whenever any of 
thf'se « oiiie intes contact with the tynTcs, they should at once 
f>c llioronghly removed. If allowed to remain on the cover, 
the ,H tioii of the* ciil is vtTv slow, but equally sure, it sollrns 
tht' tsmbu, m the just plac(\ making it into a spongy mass 
thru vdic't) the air lailcrs through llie cracks, it haidcns again 
and so we get a bad c'ocxt, with rubber corning off it in more 
or less large; quantities. 

71)e Care of lyres in Winter. 

When the wintry weather approaches, advict‘ as 
to the care of tyres on \-c1iiclrs left si abler] or garaged 
lor considerable periods f>f time will be of use : 

IT.) Wlien the car is run but once a fortnight, or once 
a month, jack up the carriage so that the wheels do not 
support, its weight, and the fabric liners are not continuously 
under stress. Four wTioden tripods, shaped at their apices 
to take the front and rear axles at peunts close up to the 
wheels, arc the simplest and least expensive means of doing 
this. It is not desirable to deflate the tyres. 

( 2 .) When the car is out of use for several months. 
Before storing the car, it is advisable to lake down the tyres 
itod make a careful examination of the covers, inner tubes, 
and rims. If the first-named require repair of any descrip- 
tion, this opportunity should be seized for having the work 
properly done. The covers should be scrubbed thoroughly 
tree of all dirt, and after being dried should tie examined 
for traces of wear or cutting. If the repairs necessary an* 
'iieyond ilie skill of the amateur repairer, if is a gorxl' plan 
to send the tyres to their makers with an inlimalion that they 
we not required back in a hurry ; the makers will ihcn give* 
more deliberate attention and mom careful treat men t to the 
r^rikite repairs than if they supposed that the utmost celerity 
wore desired in returning the tyres to the owner. I'yrcs that 
mm not in need of any repair should be scnibl>cd thoroiiglily 
with water, and after being dried inside and out, the covers 
phould lie coatcKi inside with blacklead or French chalk and 


(201 amiimed.) TYRES AhtD WHEELS. 

hong lip in a dark place, A cool storage is better than a 
hot dry place for in<liarnl)ber, Air tubes having been examined 
ff>r poHsiljlc flaws, and, if necessary, repaired, are best preserved 
by being inflated just sufficiently to make them assume perfect 
lotundiiv ; Ihev should then be hung up in that inflated 
<ondi1iof]. Span* tubes should be unpacked and similarly 
I real ed . 

'fhe Care of Rims, 

AuinTimbilists nrc. sometimes inchned to be some- 
mvm u'lrelcss in many respects witli regard to the 

rims io wliitii ilie pvre covers .arc .attaclied, . ■ A'ow it .often 
liapficiis thal alter running on a deflated cover, or as the 

14 villi nl .on -liuht ae(if]enb the rim gets knocked slighilj^ 
iuit iU sh;i}H causing tin* edge <>f Hie rim to have a certain 
milting uMien on the beaded edge of the cover, 'fiie rims 
ihenfoie should, be <‘xarriined from lime to time by jacking 
up the mn and turning tin; \vhe(*l jxmnd, making a close 
examinaiaui ot the edge ot the rim in which the coccr fits, 
bv tins means liie shglitest dent or malformation of the rim 

15 detected nmnedijitely, and once discovered it can be remedied 
m tlK' following maninu* : 11 th(^ (xlge lias been knocked down 
or tlallencii, it is rallier diffu. ult for an amateur conveniently to 
repair it himself, but generally a competent blacksmith can 
put it right, with Hie aid of a jiair of longs, tin Hie contrary, 
ri the {laruage. arises from slight bulges, they can be removed 
by means of a hammer carefully used in onier to prevent 
denting in the rim. It must not be overlooked that these 
little attentums remove the paint from the rim, and it is 
ilierefore lu’cessary afterwards to give the jiarts operated upon 
two or threi' coals oi paint and Aarnish, as an iinpaiiited 
ur badly issnited rim will soon rust, and a rusty^ rim will spoil 
mote co’cc'i's than anything else, 

Kms! io ibe Rim, 

A' canise of damage lies in the rusting of the rims. 
iSfl/*# i'hese should in the first instance be painted, and 
Hie lytcs vtiijiiltl not be ]»iit into position until the paint has 
clnri{ thoroughh. In removing the cover from the rim and 
aiiHiuy il I hit k again, ttie iiaint upcm the rim Is certain to 
ulii'i !ro!f‘ oi less injury. Tiie jdaces wliere tlic paint is 
femuvfd bulli on Hk‘ inner edge the rim and on its enher 
rdgs' . shuuld iiof be allowed to remain bare for an indefinite 
period bill, as ojtporUinilv occurs, should be painted over 
vvHli -omc' an -drying enamel, having previously been cleaned 
up with a little worn emery-cloth. If the bare places are 
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ailpwoil to remain and the water gets to them in running 
through the iniKi, rust sets up and eats its way into the caTi\as 
and rapidly rots away the fabric. 

Admiikd through Loose Spokes. 

^ dismounting a cover which had been foi 
mw9 months on the rim of a wire wheel, a ring ol 

Hist ^|to!s was hnmd marked all round the circinnfcrcnce ol 
each clinch, showing that water bad penetrated the* rim 
through the spoke holes. ‘Fhe wheel is perfectly stiff and tight 
uiicIcT all ordinary tests, yet sliocks have evidently loosened 
the spokes in their holes just sufficiently to admit wmter, it 
IS impossible , ajiparently, to remove the rust spots from the 
dinch. and unless more water is luevmited from entering, tin 
climh will gmdually iRToinc rotten, t'he method employed is 
to cnatnel ilie inner jieriphciy of the rim— that facing llic 
hub— \^ilh two cmafs of a thick bhick enamel llfPl>. 

The Value oi French Chalk. 

Motorists, whem changing air IuIjccs, do not alwa\'^ 
snhuienllv appreciate tlie necessity for care m pro- 
|)€rly drslrihutmg the French chalk which they put inside 
the outer < overs of tyres. The amount of friction betw^een 
the insuk: surface of the outer cover aiui tlie (jutside surface 
of the inner tube is enormous, and the object of French chalk 
is to lubricate the tw'O surfaces wliich ihus come in contact. 
French chalk between these surfaces does not so freely dis- 
tribute itself as oil between metal surfaces, so that it is neces- 
sary to spread it evenly, and not to put it on in little heaps. 
There is a most useful article on the market in the form of 
a Mg pepper box, which spreads the French chalk evenly. 
This is obviously a great advantage, for if the powder is put 
in heaps inside the cover places are left between the tube 
and cover where there is no chalk. 

Clearing away French Chalk. 

French chalk within a tyre cover should never 
Jil/v washed out, although some professional drivers arc 
very fond of so doing, because it is a quick and easy method 
of '"fettirig ' rkl of ■But,- -like- most proceedings that' avoid 
trouble, It is a very undesirable thing to do, for tlie reason 
that it is sekloiB that sufficient time can be allowed to permit 
0f thorough drying, and If there be any weak places in the 
fabric the moisture which penetrates them only serves to 
weakesa them the more. The proper way to get rid of the 
Rfieiit French chalk from the interior of a cover is to brush it 
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ihr»rf>iighly with a stiff l^nisli, and then rub the inner surface 
\iel1 with^a clean cloth dipi^ed in methylated spirit. 

The Prescrvaitou of Rubber, 

principal enemies of indiarubl>er are a strong 
mwM changes of temperature. Strong light is 

particularly bad for any class of indiarubber, as its action 
destroys its elasticity by extracting the sulphur used in the 
cnlcanisaiioii. This is fulloewd by a hardening of the rubber 
and the ck‘\’eloprnent of small cracks which let in more light, 
.111(1 eventually c atisi^ the rubber to peel otf the fabric in quite 
large |■n^H'es. As to temperature, this has very much the 
same ellcit ,0* strong light, although in not such a high degree. 
I he lemperatun^ of a room in which rubber is stored sliould 
he alKuil orp' to 75” Fahr. A higher temperature should be 
avinded ; lower ones will not do any harm. H is obvious 
tlia! nne cannot choose the ideal storage for tyres which aiT 
in po'^ilion on their wlux'ls, and it is as well to note that the 
hons(' in which onc^s car is stored slioiild not be subject to 
gical heat, or that the windows do not admit of rays of strong 
light iK'ing jaojecied on to the tyres. Galvanised iron sheds, 
for instance, attract great heat in the summer time, and are 
very cold in llie winter. They are particularly unsuitable 
Inuidmgs, therehin*, in which to store rubber. t)ne peculiarity 
of the tyre is tiiat it is not so lialde to decomposition from 
< hanges of tenqieraturc or the influences of light after it 
has been used as it is when new. Any spare tyres ^ which, 
may hv. k(;pt should be stored in a room where as even a tern- 
pcratorc as possible is maintained, and where they are frcje 
Inmi strong lights. 

I’or trie preservation of rubber articles in store {e,g., 
spare freciuent washings with alkaline water should 

serve the same? end. An alkaline bath may be obtained by 
mixing a lilllc Scnibbs ammonia with wvater; the percentage 
of ammonia in aHolulion to be used as a rubber preservative 
may be iiuich less than 50%, 

Desfrmiive Hffer4 oj Grease, 

liewaj'o above all things of allowing oil or grease 
b» pc! and to remain upon the tyres. All fatty 
sots.. milt <•'- ao/ detrirnuital, as they act as a solvent upon the 
' ' 1 Ins can tic proved easily by rubbing vaseline upon 

a of an old cover. The vaseline will cause the rubber 

to i»c(ninc spongy, and wheji dry it will crumble, and can 
he riil'ibed into powder by the friction of the hand. It is most 
important, therefore, that the rubber of pneumatic tyres 
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§IkwI< 1 ill all i'osts be ]>rotected against f^easc. A welbkiifiwB 
tyiT niaiHifactiiring firm tell ns that they have had unar'. 
wwlei their hands in which the siiltened <<igc has been rni ted 
rdf coniyletely hv a neglected hibricator alkn\ing oil to irirkle 
clown on to the tyre, lubricators whiidi are in posit ion-, 
likely to admit of this should, therefore, be frequently sernti- 
iiisfil Also rare, should be taken that no part cd the nio\’ifig 
HUM Itaiusin o1 the car throws oil on to the tyres. Jou* thr 
above Hsi.son, sjmre tubes shcaild always be |daced in nibbeii'd 
< iises whenever thev arc likely to cfune in contact with oil- 
mans oilv « loth>.. or tools. 

I 'st ihf Brahes Careiully, 

upk(‘ej^ ut t\rcs of nmn\ ^ai 
ownejs and drivers au* no doubt innensed b\ thr 
wav in wliah Iticy appiv the brakes, tor it a »ar is 1 ) 011 1'odi up, 
ill even a modeiaic* p;H <*, and the brakes are applied sudtlcuh . 
they will enlirelv lock tlie wheels, ])reventing their rotatitm, 
or dicf k them to su< h a degree tliat theie is a dragging artion 
caused bv the monientuui of the macliiue ilrauing the tysf--, 
over lie ^urhue ot the road. 'I he result of such treatment is 
that tvrc's do not last nearly so long as they would do if the 
brakes weie ap])lier1 genil\. There arc* lU'cessarily tunes wium 
one has to pul down all the brakes as ban! as pfjssihle to I’ac- 
vent an accident, but .such fwcasional a|')pliratjon.s are no) 
sufficientiv important to be I'onsidered in dealing uitli the 
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iaiihiiig, as is well knowii, considerable delay and expense, 
!ill of wiiiili can ]5rohably be averted if the cui is taken in 
hand wlieii <|nite biiidll. 

Rubh'ii}* Tyres. 

w it is a very good plan to jack up the front wheels 
miM 1^, pyj the steering wheel hard over, so 

as to givi them lull lock first in one direction and tlicn in 
the other. When the road wjieels are at the cxtrenie lock, 
I hat to sase innied as far to the right or lefi as possible, 
the\“ sliouhi be revohnd to see whether the tyres baieh the 
I! one, the springs, or tlie brackets which hold the tniidgiiards. 
h tin’ t vMs nib on these or ain'lliing else, it means that they 
\Mil be danit‘.g^‘d uhenever Iheslielni is ])nt haul (»ver. In 
?nanv s il will i>e lound that by having the mudguard 
biai'lads laken oh and resx't to a slightly diferent shape by 
a bhn loanoln proper elt'aranei* can be given ; or if this cxinnut 
bv doin' small hani woofi i oilers may he mounted on the 
dame to lake die iul.> oi the* tyre, and to k(.‘e]> it from actually 
loaehmg anti lung i>ul the rua,d. It is also well to examine the 
bm.k guards can-bdiy ior the same defect. The trouble here 
’A, of course, buite different from that at the front. What 
gesicrallv hap]>ens is that the mudguards are placed rather 
too close to the wheels, and consequenth' w'lien the car is 
iullv loaded an<! iiinumg on an uneven nmd, the wheels, or 
latlu’f the lyres, bum}) against the guard or its supporting 
briV ket. It is gmieraily the bracket which does the harm, 
espc'cially if there is a projecting nut or mats. These pro- 
jeciiiig nuts occasionally do very serious damage indeed to 
the covers, as they rut large pieces out of tlieni, and in 
extreme casc's we have seen gashes a foot or more long caused 
III this ivav. 'Flic remedy is to get a smith to set the wing 
brackets higher. 

iiiflalkm i^resKures. 

SfS It is w'ith no trepidation that the writer expresses 
msm \’icnvs upon the subject, even in face of the 

high speed t.ests marie on ])repared tracks wnth cars either 
i.itiHg, ur i! hairing cars, so stri|ipcd and prepared beyond 
leMvpuiam dial they are a law unto themselves. If the tyre 
< not pumped hair! enmigh the lateral stress will have a 
e lidf m V ui fbag the ly.re oil tin* rim. and if tlic ft ting bctw^eeii 
lh«'_nm and lyre^ is ^ close enough to avoid this, the lateral 
foiling motiou will in all probability tear the sides of the 
tovei away ironi the beaded edges; hence the greater the 
wfighi c'airied by each wheel the higher must be the inflation 


TYRFS AMD WHEELS. (2i2 ronHmed.) 

pressure. It should not be forgotten that a tyre may appear 
to be siilficiently inflated during a period of rest, hnl when 
the car is 1 ravelling, the wheels, passing <.>ver uneven surfaces 
have to snriiKmnt stones and other obstacles, also to drop 
irilo holes, causing the wheels to bump, wfliich has the same 
eilect as if a blow had been struck, and for the time beinf^ 
considerablv increasing llie outside pressure upon llio lyres. 
Therefore it is necessary that lyres should be so inflated tiial 
llie coiiipression piovides against sucli contiugemi<;s. 1'\!es 
AIT iiftentimes run by users half inflated, and there is not lung 
Twoie deslrnciive to the life of a tvre and the durability 
of a f ar. 

With rt'gard the actual mflaiion pressures eir)]»lovrcL 
common sc use must be used. All the lyre makers issue tables 
of prcBsures for different sizes of tyreb and differetil weigh Is oJ 
cars ; hut, owing t<* the tact that Sf> many ptople arc; caiekyo 
as to llif lyre pressures, llu. majority of the lyre makers n c!oiu> 
mend scnne\v!ia1 higlau* inflation pressures than ar<‘ aetuallv 
-necessary. Theiefore, it llie pressure's s]>ecified are found to 
make the car unt'ornforlaVtle, they should be ‘somewhat reduced, 
it will be noticed in all these lists that the larger the lyre and 
the less the load, the lower the ])ressure required, and it follows, 
therefore, that a car with relatively large tyres is the most 
comfortable because it can l>e run at low tyre pressures. 

1’hc rule of thumb for blowing up tyres is a great error, 
and, kiokiog to their value, it is wonderfui tlie risks users run. 
It is so easy to over- inflate or the reverse in these circiiin- 
stances. Money is well invested by the purchase of a pressure 
gauge, by which tiie owmer of a car can at a glance sec the 
pressure. Many motorists (particularly chauffeurs) flatter 
themselves that they can tell the right pressure by the appear- 
ance of the tyre when the weight of a car is upon it, but let 
them test such an opinion by llie use of a pressure gauge 
test, and it will usually be found that they were greatly out 
in their calculations. If a gauge is not availalfle, the tyre 
may 'Tie' pumped ^ uji in the ordinary way, and then' to' tcBt 
if it is sufficiently inflated let it take the car weight. Kock 
the ‘wheels in a lateral direction, when no side roll should 
lake place, and at the *' ground contact there shoiikl be 
no bulge. 

Moupiiing Skidded Tyres, 

studded tyres which have leather treads 
are examined, it will be found in the majority ol 
etiies that the teitlicr band overlaps at the joints or joint. 
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Soiiieliriu*,s ciiie joint overlaps one way, and the other in the 
oppohite direction. When this is the case notlhng can be 
done , hoi in Use majority of cases the joints overla]> in the 
Name dirf'ctiom When this is the case the life of the band 
i.aii be very considerably prolonged by the simple expedient 
of piitiiiig Use tyre on so that the Joint runs with the wheel 
and iiol agiiiiihl' it. It is only necessary to remember the 
diiectioii tim wlieels of a car revolve wiien putting on a tyre. 
t'lTsm our experience we .should say a very considerable differ- 
ence in llie life of n Ixuid is made, as we have destroyed one 
very rapidly bv a ueglecl of the precaution. . 


/ /v iUnf Hiiii /7. ' 

p w ^ A siindl |hect^ of to])yi!ig ink pencil is a useful 
,tP*htiun iv ihv. n‘pair outfit, and its presence is 
af'pHu it*'?! uhcii one lias h> deal with small punctures which 
aic difht lilt to liiid. A ring tlrawn round the puncture after 
eleaniiH; will diiiote readily its ])osition, and ensure the patch 
being ffiilred f>ver the hole, 

■ V 

Tyre Pump Washers. 

'the majority o 1 tyn* jmriijcs are still made witii 
jnallicr plungers, which plungcr.s make or mar the 
pump, according to their condition. When tlie pumps are 
new, the washers arc lubricated with vaseline, and compress 
{ every atom o! air that is sucked into the pump, and expel all 

j of it into the. tyre. The pump barrel gets .so hot in process of 

I pumping up even a 90 mm. section tyre that it will burn the 

i operator’s hand lliis heat reduces the vaseline rapidly, until 

i at last tlK‘ leather plunger is left practically dry and shrivelled, 

I and forms a \erv !)ad fit in the pump barrel. The pump 

' 'then inhales far less aii' on 'the suction slxoke, and on the 

I expulsion stroke a large proportion of the air leaks back up) 

J past the plunger, so that a huge number of strokes are re- 

'1 <1 Hired I0 give evcii a moderate rotundity to the tyre, and it 

i becomes absolutely' impossible to pump the tyres 'up to any 

|. kigli pies, sure. The leather should therefore receive attention 

'• pritpujf smiiiJe lo I lie use tlie pump is called upon to bear. 

\rw plungers aie, ii<'\er necessary if vaseline is frequently 
^ i.ippiicfi. but in emergencies an excellent washer may be cut 

; !i<mi the tongue of an ordinary walking boot, treated with 

j gic,xise bom the gtsar box. The dryness of these plungers is 

j ics|Kiiihiblc ft)r the rebirn of many a pressure gauge as faulty, 

? lor llic buying of new pumps, and for much futile' labour. ‘ ' 
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Wooden Wheels out of Truth. 

mWM is experienced occasionally hy thv 

so^calietl artillery wheels going out of truili, citliei 
circuiniiTcntiallv or laterally, or botli. When a wheel is 
notkx’d t() he so atfccted, it should be attended to imme. 
fitately. otlierwise it is quite jjossibk that it may !)e folknved 
by an entire erdkipse Retruing is a thing wiiirii eaoiiol Im- 
atu jiipted bv the oidinary repairer, and must be put into lln 
lands oi a competent carriagedHiildcr who makes his own 
iviifcls or who can get them trued up by a linn which makes a 
ialitv of wheehboikltng. 1lus going oiit of truth is caused 
( limfly hv tin' \\ heels being built up v\ith impedVeiiy-seysoued 
Omi)cr. wlihh is gnaliy ' allccled by atmospheric changes, 
causing thutuations m the. tension upon the wluvl. llus will 
rxpatid ill wet weather, wiiile in dry seasons it conlracds and 
temls to split apait at the felloe a'nd at iJie jnmiion oi lia- 
*-q-){jkes wjtli that part, despite the fact that the whole is bound 
hv the iron rim of tiie tyre. 

Tcsiin^ Rond Wheels hr Alignment to Snve Tyre IVeai. 

Vrom lime, to time we have referred to the extrenn' 
}in|>nrtance oi kee[)iug the road wheels in line, a-, 
any a!>senee oi alignment results in rapid wear <jf the lyres, 
besides wasting ]>owxt and aifccling the, steering of the car. 
Of course, the degree of needless wear to the tyre, the aiiiuuiil 
of power wasted, and the effect upon the steering are pro- 
portionate to the inaccuracy of the wdieels. There is no sucJi 
thing as absolutely correct align nient, but something ver\' 
nearly approximating to it must be obtained, and retained!, 
if the tyres are not to be unnecessarily worn away. 

in the course of their very long experience as lyre makers 
the Palmer Tyre, Ltd., have seen so much needless damage- 
done to tyres that they have mode a study of the subject. 
They have f4)und many instances of undue wear to lyres, foi 
which the users not unnaturally blamed them, were really <!iie 
to the wheels of the car being out of line, so thal the tyres 
were dragged o%xr the road, instead of Infing i oiled along it. 
The makers of the Palmer tyre recognise (piite well that the 
average? owner has not the necessary applianu'S or stall for 
easily testing alignment, and therehjre they have devised 
what, for want of a better term, we may c«dl a one-man 
method ol ascertaining whether the wheels are all in line, 
and that without the necessity for atiy hut the very simplest 
appliances. The procedure is clearly illustrated in fig. x. 
Two strips of wood, each about yit. long, should be priKured, 
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f |<iifs shoiild he tlrillt’cl near tlic ends exactly the same distance 
iiiid the two strips of wood should be connected by 
iwa of string about long. An <>rdinary 

i li«i*r is t!ie!i placed in front of the car and another at the 
ba< k, the strips of wood are arranged across the chairs* 
.Old adpisled so that one af the strings is exactly parallel 
with one of the rear wheels. Whether it is parallel or not is 
.isiertaiiied hv measuring the distance between the string and 
the niii ol the wh<*cd at opposite sides of its circumference. 
I' he otlicf rcMf wheel shouhl then he exactly parallel with the 
other striiig H i! is not. it means that the rear axle is bent, 
the wh(‘e|s imi ol truth, or the* axle lias shifted along the 
iT'O!'- . or HI the « ase ni a i liain-dricon c»ir. it fias )>een 
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uise‘jUil!\ adju'^tesj. I^a^■xng a-scertained tlic parallelism of the 
fc-ar whecK one ol the steering wlieels should be set so that 
li loo, }>. parallel will] the string, the string, of course, on.' 
fliat side lemaiiiiiig parallel with the back wheel. Having 
dour- this the steering whc’cl un the other side should be h)und 
111 toiTcm ahgiiiiient also. As ihe rims are not always quite 
Itiif It ad\isabh‘ to mo\e 1lu‘ car sufhckntly to cause tl;e 
wIhmIs to tnakc a qtiaru r of a revoimion, and then to repeat 
riic vliole of the rneaMneiiieuis. H any marked discrepancy 
' eMiM'l rise Iniih or otherwise of the rim can at ojire bc^ 
!'*» hme up the s ar and spinning the wheel, 
ri All! bs M*» ti p.,,1 ijji-, >mVple mUhod of testing (he ahgm 
OiMO ^muot Iml because ihe two .strings are parallel witli 
ii f tliM, the hole-: in the strips of wood are exac.tiv the. 
rime •iefror f apart. 1 hereftire. as the tw'o .strings are pandleh 
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it follows that if one string is adjusted to be parallel with 
one oi the driving wheels, and the steering wheel on the s.uoe 
side is also set parallel with the string, the two wheels on the 
other side niust be parallel with their string, and if they aie not 
the vtheels are out of alignment, and the detect shfiuid lu 
remedied. It should be borne in mind that ociasionally ilu 
Ir.mt wheels are rather closer together than the baeh. I'hat 
IS to sav. the track in front is slighth narrower than the tr.ii k 
,it the back. This, of course, can easily be allowed for in 
making the measurements. 

■ rnr:! 


fCHAtlti 


Vunnijs <^saiiipk*s oi lack ot alifinmnit, with strhiMb, in position. 

2 to 5 show the errors in alignment which are most 
eomnioTi. i')i the figures is a plan \iew, and fig. 2 shows 

the coinmon defect of the connecting rod being too hmg — 
that is. if it is plac.ed behind tlie axle ; if in iront it is. 
course too short. Fig. 3 shows the same defect in the opposite 
direction, and the cause is due to bad fitting aitcr maiiii" 
facture. or to the rod wdiich connects the two wheels having 
l>een bent in some way. The error shown in fig. is most 
coiuinon on chain-driven cars, and is due to careless chain 
adjnstiiient. so that one end of the axle has been pulled back 
further than the other. It is als<? occasi*inally present in gear- 
driven cars, and caused by careless adjustment of the radius 
rewis. if radius rod adjustment is provided, or it may l.»e due 
to the a.\tc moving in tlie spring clamps, though, of course 
in properly constructed cars such a movement is imfiossible. 
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f'lK. 5 only oci'iirw when a car lias been carelessly erected or 
been in some serious collision or subjected to some cxtra- 
Mfclinarv sinun so that the frame itself has bent or the axles 
iiavc movcfi boiiilv .sidewise in the spring clamps. It is most 
!iiiM«<dy such a tleieci would pass any but a criminally careless 
i3ia!iat-it tiucr, ami it is rarely found except when a car has 
been iu some a( cideiit , 

By tar the most common defects are those shown in 
tigs, i am! \ and they are so (oininon that it almost seems 
4h thtaigh the emipling rod Iwtween the two wdiccls .should 
hr made adjiisfalilc It is made adjustable in one or two cases. 
Witcii It is'iird ihf‘ only remedv is to have it very carefully 
heated ap.d Inut la a good smith, the greatest tare being 
llhO Ila- fjHb o{ 1‘ves are not set out of their jiroper 
piiMliof} HI wav otlau-wise they will bind badly upon ^the 
sOs'fHig piiY' 'W’lieii anv «hffe;ulties arise in hnding out just 
Yh* If' tfa' le k ff! aliynnumi lies, it t:an generallv lie ascertained 
?ia ; !ia .Old 'ompaung tin distances between the centres 
.a b,,', k and tf'Ujt wluM'is on each side ot the car. and also 
b\ na ’le distaru between the wh<‘Cl rims and 

the ■ irainc. ■ .. e 

to tJia !*’<o uheeb. unless the trame is bent it is usually 
io sm !h'-ir right ]>y nnMn'« oi the radius rods, but, of 
» nur-f' m tlie ». ase o! a detect like hg. 5, and assuming that 
thi> tlifnwei\e^ were all properly positioned on their 

sprnigs tin- Hnl\ possible i<*medy would be to have the car 
diHinatiiled ami the trarae trued by a firm of competent motor 
cn gin reel's I'hc.* Palmier Tyre. Ltd., advise all owners of cars to 
test tlii'ir wliccds in this way from time to time, and even to 
test new' < ars wlitm received, as they tell us they know of 
(uscN in \v!m li new ears have been found to exhibit the defect 
shown in hgs. j ami 3 in a marked way, so that directly they 
were put into use they commenced to scrape away their 
front Ivres, 

ShniikiHye o/ Road WNels, 

PFM ^ weather often causes wood wheels 

miO jp \'f.dut'jes to shrink at the naves and the 

h Hoc- Old p-uluukiily on five axle cars this is rather likely 
to ptovc living to the w’heers stability if not attended to. 
A good |)laii to prcveiil excessive shrinkage is to take a rag 
mid soak !i well in water; then wrap it about the nave of 
die wheel where ihe spoke wedge centres fit up together. 
I'lfis will cftei.tually prevent shrinkage at these points. At 
the wet rags sliould be placed in the same manner, 
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m the wheel should be frequently douched with watci, luil 
in the latter caac, after the wetting the tyres should l>e 
over to dry them, otherwise there is a tendency to ^ aii^e 
rotting of the canvas by the penetration of water through an\' 
cuts in the rubber or "through places at the beading wlicir 
the water ran penetrate. 

(ht Inner Tubes, 

#fQ question of “ unexpected tyre troublic” 

ml w leaving arisen in the corrcsponrlcm‘c colunins of I'hr 
Jiilomr, more especially with regard to the peculiar behaviour 
of air lubes under certain conditions, a few numients* i oro 
Mderatum on tlu‘ best imdhoil oi storing tubes wfien not in 
may be of ini crest. 

The lunction ot the inner tulie is too we}] known ln - all 
lor (Oiuinent ; sulfice it to say that tlie inner tuiu* tfunis ilic 
essential f>art oi the tyre as a whole, and little examination i > 
required to note that its structure difters largely from iliat ot 
its pn)terti\e shenihing, the outer cover. 

The ni.itcTial of wiiicb the luhe is conqiosed ctmlains a 
very large iwoportion of }»ure rubber Incited in such a 1aslh«ni 
that lertain desirable qualities arc developed in order to fit 
the prodiirt for use on the car. This process is known as 
vulcanising —an incomjdcte reaction in the ease of rubber for 
motor use. Complete vulcanisation of rubber results in the 
formation of a hard brittle siibslaiu’c. and just as the vul- 
canisation of motor rubber is an incomplete process, so is tiu' 
resullarit pro<luct an unstable article. 

The main factors in the deterioration of rubber tube's arc 
heat and light, hence the necessity of renewing the water 
joints from radiator to engine (here, however, the action fit tlie 
metal on the rubber is also to be taken into accounts and llie 
l>erishing of gas tubing from generator to lamps. 

RiiWier tubing in a state ol retrogression is well seen in 
the ca5e of the connection, say. to a gas bracket ; alter a time 
the tubing beccune.s hard and porous and cracks rejulily. IIer<‘ 
again there is also the dialytic action ol the coal ga*-' on the 
niblrer to be consid<^red. 

Surgical rubb<ir, which is practically identical wstli tlwt 
of inner tubes, is kept Imiscly coiled in a glas4 \'css<d tille/! 
with water io which an antisepti*:. has been atlded. the wiioir 
then iKJirig stored in a dark place in an ecjuable uunperabio’. 
The result is that the rubber keeps its gotid <.|nahtieH tor an 
imlefinite period, and, as a matter of fact, tubing ha'^ Iwcii 
recovered in good condition from the wreck of a ship whif !i 
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hafn been «iibiiierged for over five years in sea water. Similarly, 
the bags used b}* anaesthetists very readily become 

iltdcrioralci! and hard when not in use, but the application of 
tepid watfi-r smm restores tlie pliability and elasticity in a 

fnarvelloiis fashion. 

i)n rea<liiig tlie above one is tempted to remark that we 
• ainiot rarr\‘ large glass vessels in the car or keep them in the 
motor lioiisi* tor the express purjwse of storing Inner tubes in 
goo(l eofiditfun. Cliiite so, hut we can at least get a hint from 
the fon-'going as to lhf‘ proper storage of soft rubber articles. 

As we rciei’^'c the tuht- from the maker, we find it neatly 
lulded m bo\. I hm folding is wrong prat'ticc to start, with. 

Holt ruld It r g<Kw1s slwadd always l>e storet] so that their sliape 

undoitiis to til, it taken up while in nse—dhat is to say, circular 
sjOods should b< kept (iieular. not foltUnk The maker’s box 
arnnigi njtail i-. of coinse, the most convenient method of 
‘'f'lHliin; »Mii tubes but if the tnlx' be not for immediate use it 
■'honld f,<* lakMi on? of tlie bo\. partly inflated, and hung 
o\fu piiilded '-iipports in cool, dark place, and sponged with 
natei m raMunaIfy 

■j hr nut hods \\v empiov in carrying the spare tube on the 
Oil d*> a-, a jjjle liclp the tube nnidi. We pdace the tube 

HI u m-at hide unterproof bag, folded into the smallest possible 
space and ottfiims if is permitted to lie as a spare (dependent 
o!i ih<* lu‘ k im\'v with punctures) for months on end. Is 
1 1 oMSoiiablc to ex'pcc't that after the folding process in a hone- 
drv fitniosjihere fr>r such a long time rubber should be tit to 
billil fun* ^ 

inexplicable tyre troubles have their origin in 
iiuiiiite crat ks whirJi .start along the margins corresponding 
to the hildiiig oi the tube, and these can be prevented in a 
Luge ilegu'c l)y sysieriialic examination of the tube. We set 
asidi^ II day here and there for various little jobs in connection 
\ullt tiie « a? one da)' for the gear box and back axle, another 
t(U' tin* wdw*-. so why not an occasional day for the air lubes ? 

Spai-i uhccls and _ rims hove done much to lengthen the 
iiti- nt th< sp.io* tsihr jof it JJ^ jii jjj pj. proper shape wiien 
otfLtfi'i nil .i iiiif or wheek and will suiter no iiann as a rule. 

I <dv' toi I .\aniplc, the rase where the car is fitted with a spare 
vdarl.^ for toiuiiig purposes at least one extra tube is usual, 
cud i! it bv not necessary to use this extra tube it should after 
ca‘ ii tear Ik‘ lakeii out of its bag, infiated, sponged, and hung 
lip as pn\ioysly described. For ordinary running about the 
cxlra wheel only necfl be carried. 
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It nnist also bo remetixbered that waterprtvof bai^s arr not 
oil and Iriction^proof, so that the location of the tube on tin' 
car should be cojisidered : the tool-box is no place for n tiilin 
either in or out of a bag. 

Inner tubes also deteriorate as a result of nefficient repair, 
ii the mciftorl of vulcanising Iry heat be used, it is well to 
reiTiember that miH:h harm may be done to the parts siirroiindiog 
the puncture or hurst by a faulty innlerstanding of the proeess. 
It IS not an lumsual experience to have a burst repaireil (?| 
by vulcanising, and a goodly portion of tlie neighbounrig part 
of tlu' tube “’rn'er- cooked ; this may also account for some. 
oi itiexplicnble tyre tronblcvs. — Page. 

(\nrying Spate Tubes, 

Many motorists do not take suttn lent larc* oi spam 
IuIk's when these a.re carried on the car. (hiite a 
number oi times recently we haxe seen s})are loosely 

thrown iut<j IIjc tooldK>\.\m])rolecte<l from oil. grease, and Use 
sharp edg<‘S of loose tools. Sparc tub<‘s should l>c <‘arefully 
rolled up liat the interior valve partfe having been renmved, so 
that all the air may be forced out ; the valve jKirts slionld then 
l>e replaced and the tube packed away in a greasc-proot bag 
containing a gootl sprinkling of French chalk. 

In carrying spare tubes in a water profd bag. see tliat the 
large thimble cap to the valve is not screwed on so that the 
pin in the dust cap projects beyond it, otherwise it will per- 
forate the tube sooner or later. Some caps ectver the pin 
completely. 

The Economy of Two Spare Wheels. 

j Nowadays detachable wheels arc so widely used that 
mmM suggestion of an owner of a car with Rndge- 

Whit worth detachable wheels will be intercbting to many. It 
should be understood he does not claim no\’elty for the sugges- 
lion, !>ut he has found it work well in practice, and tJtinlvs it 
!S worth w'hde to draw further attention to it. When lie fir^t 
Itacl Ids h p. ear hc had the usual capiipmenl of hve wheels 
complfte with tyres; but <m the reeomnunuiation of Ids 
cJiauffeiir, who hatl carefully walclied the wearing of the 
lyres, he bought a sixth wheel and tvre. .so that his epuipinen! 
In this dinx'tion consisted of two plain rubber tyres foi- the 
fifjiit wlieels, two metal-studded lyres for the bark wheels 
when the roads were bad, and two rildicd-rtibber tyres tor the 
back wheels when the roa<ls were good. This c(|iupment. (‘oin- 
blued with the readily detachable wheels, eriablefl him to suit 
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t\u's to ihc <ojiditi<ms of the day. ^ ^ On a muddy day, 
wlit-n the roatls are likely to be greasy/ or both of the 
ivith stjukled lyres arc taken from their brackets and 
|.iit into !3M\ and the rubher-tyred wheels carried as spares, 
t' h\ i\ dry day the proccfhire is reversed. The result has been to 
i-iU'ii f'ltmomy in all ways, as every motorist know’s that 
‘.tiidck*d tyres wear more rapidly than rubber-tread tyres. 
Further tliaii that they are less efficient tractively. so that the 
' ar iiiiis better and uses less petrol on rubber treads than on 
ffie inrtabst iidcled variety. The matter docs not end here,' 
howevei . for littk* as they may damage the n»ads there is no 
<|urstion fhat <-1 added lyres are hanler upon therm as well as 
the ui! Ilian rubber tread tyres, so that the matter may 
HummerJ up m tlu’ '‘tatement that six wlieelsare bc'ller tlian 
and th.si d a metab udded 1 vir* la ust'd it is better to 
h.e, f it 111 *' span- wlicci and only to bring it into use when 
a- '*aal!\ opuued I in identally, we may mention that, on the 
u •"tudded tyres are used out of tour we iind it 
’ O' h.iM mu< •‘-tudded tyr<* on flu? insple biitdv wlicel anri 
tia S 'tlif T luj I hr Mumide trout wheel, ratlier than to have 
tvsM " lud'k l i\ re- <»u i]je hat h whtvls. and two plain ones on 
the iTnnt \ lijs jii'a* tu e ».an. ot < ourse, only he carried out in 
Its full ei cinunr\ when d\ wheels are available. 

A I k’/iii biitit' If hid 7 //>. : 

In ^a^e slight extra trouble at the moment there 
temiUation for drivers wlien testing their Eudge- 
Whitwortl! wheels to abuse the hand-operated bolt. They 
know enough that the right procedure is to swung the 
bolt back and not to have it in its locked pD.sition at the same 
time as the in on the hub. in other words, the correct 

pOK^oufi' w to throw out the hand-operated bolt, and then 
to lighten u]i the wheel on the ratchet bolt alone. When the 
rati lu't iujuaN up into tlie “safe” position the spanner can 
\n- rmaatvl utul the hambo]-.erated bolt put into jxisilion* 
llowtaer the spring rauhet may occasionally .stick, so that in 
ie-iug a in. die! to figliten up the huh it may be necessary to 
gikf‘ tin s|,uint< I Mil two or three times to try the haTKl-<>pcrate<l 
boll In loi.' ti wdf lit into the locke<i |‘JOsitioii. Xow- to save 
tfm Houblr suu'a dineis me actually Using the hand-operated 
■ '•>’ '■ -> ht * bf it. 1 hat is to say they swing it louiid so 
o. I iP ih, ^larmn on and then put the holt back'. 1‘hey do 
!i»'i bothri ulittlu’i tfa- spring raU.iiet comes into the “ safe 
priMtion nr not, as they know that if the liand bolt be locked 
till' iv ipnie *-a1e. fhwvevcr, some go even further than 
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tills, and. most reprehensibly, do not trouble to swing tlji.- 
holt barb to the unlocked position while taking off the spanner 
They simply wriggle or force the spanner off anyhow, and a*, 
often as not !>end the hand bolt so that it never registers again 
m'ith its spring pawl unless it is removed and straightened 
The spanner should never he on the hub unless the hand- 
operatefi bolt has first been swung out of the locked position 
into that indicated by the white doited lines on the phoit. 
graph reproduced below. 


Tt» on an HAV. whwl; haml-opt-ratfrl Iniii iu wrungJj'osiUois 


RiisHug^ou of DAafhaHe Wheels. 

(lays of the now o!>solescent fixed wheel, 
every practical owner knew that lu' must remove the 
hub cap and inject grease periodically : hut many a proud 
owner of a set of detachable wlieels imagines that the days 
of btab lubrication are over. But, of course, hubs need iiibro 
c&tiOn as much as ever they did, and more m in the case of 
sundry types of detachable wheel, which ha.ve orifices on both 
sties, through inspection -holes, driving dogs. etc. Water is 
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hoii»<l to attack the hub of a detachable wheel, both in bad 
wciithc! and whenever the car is w^ashed ; unless this water 
IS j^yarded against, the two portions of the hub may rust up 
solid and the dcdachahle portion may prove inuiiovable. just 
when tlic presence oi a brace of spare wheels on the car has 
uaiised liie tyn* n‘pair box to be left at home. 

IhUadnihle wheels should be removed for lubrication of 
the hubs e\erv three mouths, and a wheel should never be fitted 
volhoiit ihusough liihricathm of both fixed and loose hubs* 
The liibriuini emfdoved must be such that it does not carrv 
Wider, and of oils ordinarily available, ca.stor oil is as gowi 
i dea^(‘ is not to be n.vommeudcd, as when the wheel 
is siivKWil hrjHH’ d iompresses the grease into a solid wad, 
which piob.i!>lv preweuts the locking device engaging to the 
lull !l eo M'-.i- hr p,n ked mto the hub fd the spare wheel to 
pji-vMO m travelling, it should he stooped out hetore 

{hr w 1 ! ’ jiti! nii an a,\le, and t astor oil slituild be suhstiluted. 

iKAiivti o/ Jihk .S7//)/i//;g uijcn Ckauging li'hecis. 

I hnnsv work during the jirocess of changing a 
dila* haldc wlseel was tlie cause of serious trouble to 
a Um ‘U! A small, narnm -based jack had been screwed up 
under a rusrtuui of tlie trout frame, and the wlieel witli tlie 
|mui tyred l\ re had been removed. The side brakes were not 
applied luT weje an%' ol the wheels scotched, and the spare 
wheel wa- hit on it-. Inau kets until the other wheel was removed 
from I lie* nxlte In taking the s|.»aie wheel oft its brackets, the 
car was mad\ crtiiitly jogged a tritle, and immediately it slid , 
oil tiu' M» k and one’end of the front axle came down bang on , 
I lie road h was a veiy awkward job to get the axle lifted 
again and vJien it was 'safely on tJie jack once more, it was ' 
fouruf n* !.*' -o bud tdiat the wheel could not be fitterl. It 
iollows ihat when a detachable wheel is to be changed, the 
braku • iuiidd be applied, and the car stopped on a level patch 
of road toe Ik mi cxcesdvt^ camber. The wheels should then 
be scoKlad. and the .^pare wheel laid ready to hand before 
Ihe alia } win i I is rlelached. 

Hifi' i(n (/t?rdgc Use. 

ppK W hde d IS r<a ogniscil that the Hiulge-Whitwortli 
inirK hangcabfu and detachable wheels aliord a most 
umuufuo and cxpeditio!i> metiKid of avoiding delay on the 
roa<l ihtiaigh t\ic deratigement, it is also recognised that the 
da!ihig« d i \ H upon the spare wTiecl must be attacked as soon 
as litJint IS icd« hcd. Now it is quite simple to take oil the 
i ovti and pat ui a new air lube, but it is rather an inconvenieiil 


22S 



TYRES AND WHEELS. ( 22=5 amfmueil) 


and back-breaking job. One remedy is to have a diimitiy la 
upon wlddi any of the detachable wheels will fit fixed to II 
wall of the fiarage at a convenient height ; bnt a still hette 
Ixn’ause on the \\hole a more convenient, arrangenKail h; 


Th»' \\hw| on Ihip dummy hub of tho work bonch, 
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A Siepiiey Wheel Tip. 

Soiiietinifs when a spare w'heel has been ji'nt on 
MMv i-jjjistily. tlKTC may be found difficulty in fitting one 
of the two crccp!ni|*!:**straps with which all the larger sizes of 
Stepney wheels are prtniclcd, t)ne pair of studs may come 
almost opptjsitf* to a spoke, so that it is a matter of a monient 
to slide the biii'kl«‘!ess strap round the spoke and over _thc 
studs, hilt the other one may not be in a convenient position, 
aiKl it imu' he impossible to get the strap on without loosen- 
ing the two ailiystable lugs of the Stepney wheel. Much 
iIk^ simplest wav to put on the second strap is to drive the car 
for liah a milfv'aml Oku dismount and ht it when it is only 
the work a semiid, I hi- spaie wheel will have then moved 
to Ose hunt alUfwed hv tlu' one i reepmg strap, and the relative 
|#isitions ot !lie load wheel spoke and the two strap studs 
will Uinv ahf-od -n that there will now lie not the least 
diffiriiltv HI slipping the othei rreeping strap into its piosition 
I lien e\e!'\ tiling will he set are, an<l one <'an drive iVeely 
vUlmut lurthri irai that the wheel will move out ot position, 
loir lowifi’-pinwi't'd i'aY> the Stepney wheel has only cmc creep- 
mv -oni i nuiMV to th<‘se the aboxe nanarks do not 

ap'ply.: 

/■/Il/iig Skp^hV^^ SiJiHe’handed. 

TliCn: are many who experieme a difficulty when 
fit ling a Stefmey wheel single-handed, and in my 
e\perjfii<e tlu'- ihtfiiiilty is much increased when a reinforced 
411 tube is 111 the tyre on the car wheel. On two or three occa- 
sions in sm'h cases I have had to take off both the cover and 
ih.e a.r tub< will* h were damaged, before I could get the 
Stepnev ill pM'dlmn, I have now got over this difficulty by 
«arrving two uaiiips such as rar]>enters use. After placing 
the Strpm v igauist the car wheel with llic iixed clips at the 
fop I fix one uamp half-wmy between tw'o clips, and make 
use of tin \\ by t'orciug the two wheels together until the 
< h|M. ao' pii N-.rd into pnsifum on the rim. In a similar manner 
ihr nnd cr.nnp )< used isalf-way between the two adjustable 

• hp‘ I Ml timi. t\res a jm. cramp is sufficiently large. The 
thill* r- due to the fat t that the tyre which has received 
dauhiuv will lud without a considerable amount of force, 
If.nc Os positiuii m the hook of the rim, and wdthoiit the 

* OiTUft nur |v, <oiupellof|. ut)i oiily to force the bea<l ba<k, 
but to take !Ik‘ weight of the Stepney w'heel in addition.* 
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Loose Wheels, 

l^ven when there in no apparent necessity for it, 
alwa>'s atlvisablc to jack up each wheel of a car 
ant! see whether it lias much play. Almost all wheels have a 
little on their bearings, but it should never be allowed to 
become excessive, as 'it may easily develop into eery great 
clanger. Nowadays nearly all cars have ball bearings lo all 
wheels, and these* bearings when new are practically without 
any plav at all. After a period of use soitie slight IcxiscnesH 
ocuirs. luit they should run for many months lui a welM)tult 
weli-lended < ar witlunit becoming mdiceabh' looser. On the 
fdluT hand a ball or balls may break or a bearing cap or rifig 
may tail, d'he car will still go on rnnniug willunit «in\' notice, 
able diimnution of its speed, bnt the bearing may be cutting 
itself all to pieces with the broken bits, and e\'entualiv the 
whole oi the side strain ul keeping on the wheel may be thrown 
n|xm the axle nut, widt h in a good many cars means to all 
intent.s am! purposes upon the split pin whicli holds the a,xle 
nut, Therelore the Ibiiig to do is to examine the wheels 
|>erHKhcally. and if the play of a wheel ujxm its axle has in- 
creased materially since the last examination . the wheel should 
Ik taken oft and the bearing carefully examined. 

Removing Fixed Wheels, 

It is occasionally ; _ 

mmif necessary to take oil * ■ r\‘Y jlCY:'- 

wheels which are known as cv- ...■■■•■ v I / I]-- 
fixed wheels, though, ol '''■■■-'Jl F 

course, Bill wheels arc neces- , 'v-'d-'O V i 1 1 1 

sarily detachable, otherwise ^ M 

a car could not be taken to ' p / / / / 4 \ ^ ...i r prii 

pieces. We mention this so -a--* 

that what w^e are about to ^ I 

say cannot be mistaken for ? | I 

a hi 111 referring to any but i||r' '"JP M i# 

the ordinary so-called fixed ^ (l 

Ah there are carious 

fneilwds of securing the ' , ^ V\W 

wheels , a hint of. this sort , . l\r| 

will not apply to all, but we ■ \\uf 

have loiind it useful on two ^ ‘ ^ tAu' 

fOt three dillerent makes 

when unprovided with a wheel extractor. It will often be 
found that, alter the big cap nut, the lock-nut or split pin, 
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and 11 if axle mil proper have been removed, the wheel remains 
last upon its axle. It would be easy enough to pull it oh with 
an pxtracior, but without one it becomes a matter of difficulty 
niore or less brutal treatment with a hammer and block 
js ’resorted to. Wc have overcome the difficulty by using the 
win el cap as an extractor, i,e., by putting a plug of wood into 
ihe wheel rap lictween it and the end of the a.xle shaft, and 
ihcui griitlv sf'rewiiig up the cap. It will be seen at once that 
this lias I lie rffect of forcing the wheel off the axle, As we 
lia\'e said, < iuistnirbons vary, but thi> principle is quite 
obvious, amt win Ik* used for a number of different cars 

wilti a little iiitHlilu ation. 

I'here are two Usings to bear in mind : 

I. That the axle I'ap must fse a good one. Some i'a])s 
aie made of poor faHtuu's, and me {iinie<l ‘-o thin that they 
would burst il uaal as slessiibed. 

I h.o siu’ packing beUveen the end ol die axle and the 
'SI all' nl the whf'e! fafi must not be ion Ihiek— that is to say, 
ilif' wliM i # ap ■diMsdd ;j good giij) on the threads of the 
bc'tae a t<» be, o' upon the jiacking, 

/ siJiv d iiniihdihidi' ll hcti hxiraifor. 

m fa* ilhearmiuus on rust psagx show two make- 

XpsJi/ ru!'ih<jd- ol leiuoving a wlieel which lias hiecoinc 

vers ludri oii it’ hearing or shall. Ibtlier one or the other 
of plan-, i- tar 1 setter 1han alK'nipling to drive the 

wheel off liy blows with a Jiainmer on. the brake drom or 
1 finer flaitgr* of the hub. 

In the lirst metliod shown ibe materials required are : 
I'wn pir*. o- tU iLd tr«sn. caih drilled with one ']in. hole, one long 
pieer of tlie ‘^arne inatenal drilled at each end, two long fin. 
bolts and mils, mid one* piece of steel or bolt about iin. in 
length aud fm diaineier, This latter .should be interposed, 
,C' ”-’aowu h] the '■Ton li between the long iron plate and- end 
of the a vie, \\ In 11 Ihe nut stu. uring the wheel to the axle ha.s 
Im eii oi!io\i‘d the out lit shoukl be placed in position as shown, 
,1 ! limiMiu i oil? u ri^qiiiring two pairs of hands, and the lints 

'lelaeic'd will} the tingris until this short stub bolt will hold in 
I'ia. e line i v.hihIi must lie Hse<!, gpingeach nut a turn 
be iit.iP'l', I lih rijc wheel !>e immning badly, there should 
eiu .n icnvnnip tie- ulu’c] uj thi-^ manner uithoul 
n'l ' / i!^' c,j iinng a lunnmer. If. however, the wheel be 
leiNmna* bid!', am! lighitming up the nuts merely bends the 
ioiu* pl.o*' niH- u? iH'M ■’harp f.lou-N ,it the ba.Jv rd the hub as 
laee tie- ^ mi u a proabh' 'fionhi move even the most stubborn 
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wheel. A shiiiUir method may be employed to draw “ a 
riywheel fnim a crankshaft. 

The second illustration depicts an alternative methoil 
wl'iieh has been used with success on occasions when the details 
required by the first method have not been av'ailable. A 


of stout rope, the car jack, and a short piece of steel or a bolt, 
as before, arc the only requiretnents. Tlie sketch is self^ 
explanatory, but, simple as the method is, it is none the less 
effective in the majority of ca.ses. 


PETROL AND TANKS. 

A I ( \l hi, OF POOK C'LlMHlNli. — I'lLLER ('A!» 

Lf‘ AK i''.NOIN‘E ST\RVKn OF PETROL. — F^ETROL 

ffw !\ !!oj WLATin'.R, — C'ARkvixr, Spark Pf:troi..— A 
« iii'AP Pi iroi — Water in Petrol, — An Ex- 
it atsi Pk! Ei-mPFroi Hr {‘ .-™" Proti-citng I^resserl 

i I I If Tanks, - Tank i'^KEssrHi: withokt a FhiMP.-- 
Pi jihm ami oh Si rainfrs.-- Area oiOtArzi* Strainers. 

I }H XfMssin if/R Tim fXiRoi SiKAixhR {iAi:/}-.- 

( APS MIR iHOl Pi I'ROi FrXM'f.S.-- i.l AKIXG r’M"ROI 

JWK 0\ HfJ AiRINO PLTrajl. 1‘A NKS,-- -BrI’ AK \ r,FS 0E‘ 

Pf ! M T Pf! } - . 

I f PI/H//H// f j/nr g/ /Po/ diuihiU'^, 

‘ /'UhmI i(*‘i]5 tlmikipg thdt rnuui^ls attdition 
£ 0 Aj^M itrrii K)\eii to tip' (|Hehtion t)t a full petrol 

ii| 1 V t t.H IS slinilRDL and tani\' sleep hills. 

Ih da- wiiii-r iii oin (.'\| ip! lem f*s <jf all sorts of ears up iiills 
li,ot oto,.n hci'ii ?jn.d)]<‘ to a,t:f.<junt tor the euniparati vely 
itip lumraie ed foaTain enfj:ines. An may hav'e 

HoH' < X- n diujils’ wall on the IcapI and np moderate slopes — 
m.-H than suit » amlly wail to hhovv that the engine was a 
*aH»d om and inll ol Ida— and yet when a hill has been met 
uhn h is ■daf'p enough to demand a lower gear> the power has 

f;dleri awin in an extraordinary manner. Xaturally, tlie first 

exphiiiatioii ulmh presents itself is eitlier iiieHicient trans- 
riusHiofi or ntPrUTexl gear ratios. How’-eA’cr, cither of these is 
not alw.n's tfia t orrett explanation. In manA’ cases the 
di.1n'teiia\ IS Minply due to shortness of petrol, 'it does not 
stem ti> be realised by many that an engine which is being 
■' slarA'cd '* ol petrol does not commence to “pop” back 
into the s arbiiniler unless the supply becomes so small that 
the mi \f me w ill not fire. TIh-tc are intermediate stages between 
a till! -ofiipK and one which i.s so much restricted that the 
OH f!ttcil\ Imp to (Jiniii a, hill for lack of fuel, and many a 
* -si wliK If mwci pops back or misses on a hill is, nevertheless, 
jmt gMiimr a MdncHad supply of petrol to enable it to givfC 
eft lull powiT. 1his is often due to the tank being at too 
lie I! h the h'\ el of the float chamber on a gravity fed carbimetter 
.Hid In I iisii fin lept air or exhaust pressure 'in pressure fed 
sfstfjii.H There ate also such things as sluggish or binding 
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floats which mb on the needle valve stem or on the sides ol t!ie 
float chamber when it is out of the vertical, as it is when on a 
steep hill. A less common defect is one of design, wlico. as 
wimetiincs occurs, the float is place<l some distaine beihiid 
the jet so that on a stkp incline the jet is too mn.i! abo\r 
the iioat ^Jmmber ])etrol level to feed properly. 

The Tpeal Arrangement. 

it should be borne in mind that when a car is .. liinb- 
iog on a low gear the engine is miming fast and nlt( a 

0^1011 throttke so that the demand for ]>(nr<d i- 

dtan n 1-^ at imv other time exa epi when umnine .0 lull 
speed on the le\e]. On the level tlien* is ]>]ent> .a |Hao4 
hn aiise the < ar is not ti]»ped up ” as it is on a stec'p na ime. 
In manv < ars whicli have the lank imd<‘r ih<^ iron! H-at ih<* 
tank outlet is onlv a little above the level ot llu* earlniieiter 
fioal Oiainber, ainl it is obvious thah as soon a- tin* * .>r e> 
Oimbmg a hill the float may hv only getting a trit kl<> ot 
petrol indead of its lull siqiplv. so tluit when tlie demand a- 

greatest the sup^dy is least, and yet it may mwer 1 h‘ so hul- 

as to stop tht‘ engine altogidher. At the sann* linu' it quite 
appaicnt that it the engine be starved by this paitial holme 
ol the petrol sup])1v loss of power is caused jnst when it i. 
most rccAiired, aud it is the secret of irmcii ba<i clirnbmg on 
the part\)f cars which do well up to a eertaan point and tliei 
die away most disapiiointingly wdien really se\ere collar work 
has t() i)e faced. No hard and fast rule can be laid down, 
but if a man knows his car well both in mechanical detail amt 
performance he can form a very good idea ]i(»w it sliould 
behave under different conditions. Imr instance, lie knows. « r 
shouki know, all the gear ratios, as well as the speed at winch 
the car wall run on the level and if it will run fast, and accedera le 
witii ease, and is full of life on the level but disa]>pomting on 
steep hills, he may be convinced that tliis is probably din 
cither to lus gears being loo high or to a restricted piUiol tce<l. 

With gravity fed carburetters the simplest way to ex|ien- 
meni is to note the speed up some pariiciilar hill Inst with 
a full tank mid tlien with a tank nearly empty, ft m also 
easy to measure the distance from the float c hanibrr to tla‘ 
|)€trol tank as well as the differences in le\el Witlami gumg 
into the niceties of calculation, it will be olnifUT' iimI d a 
tank Ik* from the float chamber and the '• lu^d ' oMli<^ 
l^trol in the tank 4111. higher than the float, a Idl! i in o 
will practically stop the ffow of petrol ICven in cases wlmr 
the head of |>etrol is better than this we Inu'c iomi'l il tlr 
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tank la- 11^‘arlv empty there is umluybtc<lly some starvation, 
and fpnie the sinipfest etirc is to solder up the air vent in the 
f.rt rol filler p!ii|4 ami to fit a hand ait pump. The pump should 
lie iiliw Vil at a eoiivement jxjsilion by the side of the driver, and 
ail orcasionaJ stroke will kef‘p a slight pressure of air upon the 
petrol so that it will ahvays how readily into the float rhambar. 

Ill pressure led systems there is not usually much doubt 
as to iUt (iHuhtion of thi; system, The air luimps worked 
from the eirtpiii’ nr gearshaft are now so <'onimon that many 
of Ifii’ old troubles tnaii evhaust prc'ssmc- h,ive luvn a.bolislK’(i, 
hill «*verj these air pinr!|*s ui‘easioually get rlirly and nxpjire 
cleansing «ii adpisting, ea- both, according b* iluir const ruc- 
Iniii As a nilf , aiu' pu'ssau*' n\er ,! lijs, to Ifie sfpiare inrh is 
iiniif j essan and tom! odh. , ln WIrh* the pressure 

i’‘ UMUfi It !< I U\ < ‘di.ui'l tji‘‘ bat U pres‘-ure \‘aKe and fjlter 
' la aid ba /i.isid !i> -dia'allv' a.-^ wej] a: !l.te bypass pipe* 
htsfi tia' < |i,i n a !•.»? i.ll ilioa. am: apt to get iliriy. espetdaliy 
if bit ^aiaas' 'h!\« ,01 t -Jiausi ^vliich is at all foul. \Vlielher 
t|a j o f.o 'H i \ !:r piinip e,-M|vs lue engine or by C' liaiist 
tiao* 0 of •.i!!!-*' ihe hand luniip to tall ba.ck on. 

f hs ri* .,1 n t at ail bun:.:- « oussnlered is the dashboard 

t'Ojl. .<* 0)>» i|j( uiuftimiv ffl eia\it\' feed with the 

a(l\ M(b ' of I tr . !< (vf lint' Is to sjv the lank is out 

ot l!i( \sav airb at the same time, there is always ;i good 
IksuI o| pt'iiu! on the Ihsti 

I'lliil fiiT 

On eais provide d with either air or exhaust, gas 
|fu<srvure tor the hileicant and i n el s} sten is, trouble is 
0II1 n rmojinU'ied d the loints of the filltT caps to the oil 
ami pf'tio! lantu'. Tlie makers as a rule fit either cork or 
fifue I'le-’uire jiadh inside the bras.s caps, which are compressed 
apaitisl 1 Ih‘ edges oi the tilh'r nozixlc when the cap is 

M'lt'wed hoiue {takage ucrinv at these points for three 

mam ie,e>ori :4 I hat tin original pads perish rather cpiickly, 
or tli*' pads au' it^o porous c\en when new. or that a millcai- 
edge uip iauuot br tightejud suificieiillci by hand, and a big 
paai *4 igis pilots I- not ;jlwa\ s availahJe and when at hand is 
uof MHt.| (.»! die i.iij I Iht wa*-lH'rs well rubbed with gear 
goMO AM Um' imav sal isfa*. ttay. 4 he writer takes an. old 
kid iUo\* luk-s ihr cdac*^ »d Ins hilor raps presses the cap 
on lie glove, amf ilmii riii.s rail the circle so marked. Two 
Of fht'ce of to lit i*ach idler cap are carried in the 

ffouf prn lu'ts ol his < .m and if at any time a washer becomes 

Icak^ lic abvav^- has a spare ready to hancL 
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speed alvnc 13 roads, liy auKieni I 

dlsi'ovrred that the cushion of Hie driver's seal was beaiiij^ 
upon tlie vent hole in the tiller cap of the ]>ctTo] tank. i 
a peirni lurk, hroughi about hy the partial \atainin set up in 
tin- i.snk ouiiu.^ to Uic absence of ingress of air when peiml 
was usc<l 1 have heard of the same lroubl(‘ owing to Iheia 
Ihmuc no h<»le at all in the petrol tank ca]) but on a new ^ ai 
tin' seal cnsliiun should not liav(' dcjiressed to tla^ evt»*!?t 
reici red to - ( , S. I 

Pfifol Tins in Wcalhcr. 

^ mans- inoiorists are roinpelh'd iu Krc p 

i]K'n '<ars and their petrol in slnrls wbi< !i bewnne 
ex<e<‘d!ngb hot in sniunier lime. It is always well. thrreluH , 
lu keep a' careful eye on Uk* ]>etrol. as the heal causes a 
tcrlain' aniounl ol ex]>ansion. and tins whicli would not leak 
at lower temperature^ are a])t to spring a leak when the 
weather is ext epiionallv hot. Tliere i- no particular Iiann in 
this cxtepl that one loses a small (juanlils' of ])etrob hut ii 
is well t(i take speeial care so that no matches are thrown 
about or any foolish risks of this kimi taken. We know these 
tilings are done repeatedly and no evil results follow, but as 
petrol leakages are much inore prevalent in hot wxalher than 
in rold, .my carelessness is likely to be followed by serious 
i onsc<piences. It is a wast* plan tcj look at ones slock ot 
petrol every few days to see that none of the tins are k;aking 
i)f course, "any leaky tins, the seals ol wlsich have not beta 
broken, can lie returned to the retailer. 
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A (^htap Peird Gauge. 

A vcTy efficient and cheap form of petrol gauge 
Mtiv fas 1 ii«)ned from a siifFident length of ground- 

:4biss rod. \vlii« h should be fairly stout. Run 3^oiir car on to 
*i Icvii pl;a, e, cm ply your tank, ami then measure the spirit 
\Mik ilicnhii gallftn b_v gallom After the introduction of each 
kMlIoii soufid ifH! tajik with the grourubglass rod, am! the 
licigli! of till; h|n!U tiicrehn will be plainly visible on the rod. 
Maik the liciglil of em h sucressivc gallon on the rod with 
the edge* of a shaip lik\ and, the r<.»d being kept in a leather 
< iip lia!id\ to till tank, y<ui uill have a reatly means td' deter- 
mining Inca mm li spirit llu re vemanis in yonr tank at any time. 
ii'uin iU 

I he NViiipioiiis ui a.itei in petiol an‘ no't too geti' 
,,,|||v Ivutaui aiul iheie m nollnog aland them to 
id<'idd\ Ui'- ‘air-.e> lliev aie tninplv niisiiring, more or less 
'ho.i 1' ‘cd tn'C'f ui lrs> ponmuneed aerording to the degree 
Ml fh* \fnsi moiniisls -Otlieted k»\' this trouble are 

|iiob:tM\ diipul iint as we were, and run through the whole 
cammt Uio* troubU* ina>' affiu I. an>- motorist at any 

‘um- .uifl -os < i|m> nnlv salt.* test for it is to erniUy the tank 
.md H id! ’aid) to ds .'^pnit , if any is a\mi!ab]e, it is olnaoiisly a 
tirsuhk iu avoid, llaac is only ime certain inetliod of avoid- 
iremt and tlnit r- to ran v one’s own ]ietro} fnnnel perpetually 
the iAV, and to test tlie gail/'t' nt the funnel to make sure 
it IS line enough to retain water. 

Ilfnvever. OM.fisionally water is put into or finds its way 
into a petrol lank and difficulty is then experienced in re- 
mo\i!ig it 'this pailiculaiiy refers to gravity tanks, which 
do not lisuall} have a sump to catch impurities in the petrol. 

\ good plan to remove a small <pianiity of water from a tank 
IS lo take a wvt < haniois leather, wring it out thoroughly 
and make a pad of it at the end of a stick. If this pad he 
nisei ted in file Idling orifice of the lank it will pick iij) any 
walef willi whi< li it < oim-s into contact. ]i will often be found 
llfiit iW'cii if die lank deiaclic'd it is impossible thoroughly 
to clem ii of waltr withoul some such aid as that suggestcsl. 

An i'xihuiA i^ressitie lord Inmhle. 

temporarily 

iHJulile witii one of the very best exhaust 
possiifc svstenis made. What happened was this. During 
two i!}|;id . of .1 M(ld spell ot weather the car liad to be kept 
ill a.ii nnwanned coach house. <df course, the water was 
eniplica! out, and ilicrefore on going to start the car no trmibie 
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wm aiiiicipatcd. Pressure was worked up by tke hand pinop 
as usual, and the gauge showed that there was no 
For all that not a drip of petrol e.onkl be i-irccd into tlu’ float 
chamber, aliliough the tank was fulh Tlic air piini|) was 
used to inmost, but despite the high pressure gmieralt-d 
no petrol came along tlie petrol pipe, and on opening tin 
lielrol tank we found that it was absolutely wUhtmt auv 
pressure*. Even now we do not know the cause of Uus, but we 
ran saiely assume that moisture in the pn*ssure pipe* to ila* 
l>€trol tank had colhK’ted and frozen so as 1<> s!o]> it, pressinr 
being inainiained in the usual way by the exhaust land there 
is ah\ays a t'erlaiu iinumni of water in the exhaust gases] 
We should say here that the pressure vahe itself nas j|l 
righl. As wo were sihglohanded wi‘ iould not lilt tht' hodv 
to disconnect the pressure and petrol piprs, and ue had to 
give the inaftei U]’) leniporaniy as a Ixid job, stove was 
introducefi and m a lew hoinw the air la the t oach house was 
warm. We Dim had no dilliculty in ]uunping pn^ssme niici 
the petrol tank. We mention tins matUT ralh.er as a problem 
to !w. solved than a “ hint and lip ” m the usual aueplanre 
of the tenn, but it does vamlain a e<>uplc; of hints ol e s^nu 
after all The first is that if anyone should expenenw* a 
similar chtiiculty to that whii'h we suffered, the only remedv 
appears to be 1<» warm up the bouse in which the motor ts 
stored as soon as possible, as the trouble will llu'u r<‘< tsiy 
itself. The second is that it would be advisa!)le X.o ht a tap 
and screw nipple to the plug of the petrol tank, so thai it the 
prc's.sure pipe should become blocked through condensation 
of moisture within it or from any other cause it would} be 
possible to pump pressure into the tank direct. There would 
be some objections to having a tap in the filling-in plug of 
the petrol tank, as it might be turned on by niischie\'ousiy 
inclined people, so that the better way would be to have a 
little screw ping in the centre of the large plug and cai'ry the 
tap among the spares, so that it could bet screwed into ilie tiller 
cap should the necessity arise, 'fhere apfrears to he nu leasuii 
why it should not arise at any time an exhaust pi'essiirc hal 
car is left exposed to extreme, cold, as evesi the pn)\ ision ol 
a go«l filter will not necessarily prevent some moislnrc Iroiu 
passing <lowii the pressure pipe into the petrol tank, though one 
in always provided on properly installed exlia ust [iressu re svstc ms. 


Pr$kctmi Fmsure Feed Tanks. 

mntorist brought a car to me recently uimI asked 


me to convert \m pressure fed petrol supply into tlw 



^iAvit\ svsteiii, stating that his pressure tank, set m me 
finnnal position km down under the back axle, possessed no 
false hnllcHii. and was always being damaged by stones, so that 
im separate cKxasions* the car had been towed to a repair 
ihop PrabaWv ot th<-* pressure feed tanks in nsejmve 
iio labe but torn* or other protection, and arc subject to similar 
w.cHlenIs when louglt roads arc being traversed, and small. 

sloiifs are flung ahciut by the rear wheels. I resolved to 
save liini the <-\p4‘nse of so nnhcal and inrunvenient a ion ver- 
sion, and fiMH ijied a sheet of periorated i^inr of such dimensions 
that It Muikdv cfoeied the lank, its taung edges running amms 
ilif tank iioii! f‘ijd tc} <md I cut slots in it to permit the piping 
Aiid filling sloppar tu enuig(\ anil arranged those orifices^ in 
»iw li positmris that llw ngjv join eame the lurward side 
of llir lank wlau d uas a!»sohiieh inwibkn I then got a 
n.idflln n, n\(i u\<ia! Uui.k straps of slum leiuher across 
till hIh m uI /sin , tlsai 0 -•tund out alioul Jiu irotn the metal 
lit om Cink pa*i'hd ‘Hit b\ Hit* lta1hn-on its inner side. A 
,un;f* ra -nmi Mjap'- wsih bufkk' wire thtnnvciecl to the 
tnii‘ I a.h-, be v hn h d w.e tsistenrd lightiv around the original 
binlv and it h i-' fni.illv paailed oj nuiteh lht colour of the 
1 jii ’I Ilf. inf,d I u'O w.i'*' ;dv>ut *r« '! he tank is now as reliable 

Urn himM rn-nr lyg-e wills ^lU internal false botloni, 
Mid IS iniineilniteK' delarhalde for occasional cleansing. — 


i'iWk Ikvssiiie a Fump. 

riie eiiginoer-in-chargc oi the garage cittached to 
SWM , p, . \\ I j i I ij on I h >t e-l , C ol >]iain , S u rret^ , recent! y 
bruifgh! lo oiir noiu c a tip wlni-h proved very useful at tlie 
lime, and whi/h may iw v'l to some oi our readers should 
iK'casioii mil lor it 

Upon a It cm pi I ng to start the engine of our car when 
leaving ilic Isobi ;sln-r a rnctil we found that pressure in the 
jKitiol Uoik lallcn io zero, and that the pninp on the dash- 
board was Miltering irom sonn^ small defect rendering it in- 
ofMiiatnc \\ p were proceeding to lake the pump to pieces 
to set il III oide-i when ihe engineer-in-charge. demonstrated 
ilcii c fcuid pump !> nol c'Shcntiai to iddain the necessary 
pif-saiic W Itjisl we, al his suggcbtion, turned the engine 
loioid a k \\ Ima ^ !»v means oi the starling handle, he. held 
Ins If. Slid uvps tlip tree end oi the exhaust pipe at the hmek of 
the cm 111 till-' maiiiicr a ]rrcssnre was set up in the eexhausl 
hiantli pipe and silencer whicJi had the effect of lifting the 
nnijfclHin \al\» in coiiimunicatimi with the exhaust pipe 



of the exhaust gases, some of whidi, in passing throngli the 
non-retiirii valve, maintain the necessary ])rcssnre in the tank 
when the engine is running. 

Pdmi and Oil Sirainers. ■ 

^ \nivv- ha<l my fimncls niacki 

lower part which / 

caines (hi the* pctrnl after it has passed \ / 

Ihiongli llie gaii/e, L( .. llie Inbe portion. \ / 

is much wider than the kind usually \ / 

sold. It should be quile straiglil, and \ gauzl J 
not tapering i find that by making 
the duinieter ot the lower portion from \ / 

i|un t«j iin. the petrol can W poured \ .7 

into IIh’! tank in an incredibly short 
tune. Aliiiougli this appears to be a ^ 

very small matter, yet I have found it 'Si 

very irksome to pour in petrol with the . 

old style ol strainer. It is usually these ^ 

small things that annoy a motorist more than anything else 
when preparing for a t(»iir. It should be noted that the gauze 
is not at the smallest diameter of the funnel, so that it is ol 
much larger area than usual, and (ics])itc the fact that it is 
120 meshes to the inch, the petrol “ falls through, lurt water 
will not pass it. — Martin E. Smih's, Cape Town. 

Area of Gan^e Strainers. 

The majority of strainers sup]>Iied to motorists, 
whether tliey be for filling petrol tanks, waUT tanks, 
or lubricating tanks, are made on an entirely wrong principle, 
It wdll be found that with most of them one can pour in the* 
liquid much more quickly than it will rim out, so that rmr 
has to stop pouring to avoid waste and mess. This is sruiie- 
times due to the smallness of the outlet, l>ut it is very nim h 
more often liccausa the gauzx strainer is of such small area 
We are not referring to the fmeness of I he gauze, as if th<! 
area of the strainer is large enough, one can |>our in petrol 
through an extraordinarily hue mesh without the least accimiu- 
latiom of the liquid u|x>n the top of the gauze, flf course, 
the water strainer and the oil strainer are much coarser, but 
if the gauze be of proper mesh for the fluid it is to strain, 
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nothing hilt the* very thickest inbricating oil would ever cause 
liuiihlc, niitl with a gauze of ample area, that will be disposed 
ol III ^astlv less iinie than with a gauze of small area. To 
iiltiHiiale our meaning we give a couple of sketches of tun- 
dudie*" are ol exacth similar (limensioiis, hut one with 


a Hash «il laiuei arva and the other with the usual small 
mesh wliuh is s< an cly larger in area than half-a-crown. It 
is only fair to add that our altentiou was particularly drawn 
If) this iiiatUT In’ the satisfachuy working of the Rankin 
collapsable petrol stnoner. which has a gauze of some ^^in, 
dimiietcf am! winch although exs’eplionaliv fine, carries away 
petrol as qiiu kiv on i 1 lulls u])on it. 

iN Xiressiiy m Tine SfmiNer 

A niiielyuu’sh gauze is ol little or no use at all, 
II P water or tine dirt, which is its 

lailv duU I liiwe lested the point of the water, and find 
Ihai Ilijs'will pass a nindv >n:s'v. wry easily, especially when 
all ilic pc'ii ol has nut through. ^ rao mesh, or even finer, 
cluMild be hltf'd t<i all ]M‘irol tdlers to make them of any use ; 
111 fat i. the uittnion td what is the coarsest gauze that will 
KT\e sluailff !m the capabilit)’' of not piassing any water, 
hedfol has MK li a low viscositv and other lahvsical ])roj)erties 
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(Aps for Spoiiis Of Ptirol Kumhi^. 

into ilu* lank withuiil pa>vin|! lluMii;)jt 
n^c luinn^fai all, i*v«*n if one* is i'arc'fu! to < Iimu Hit* 
fi/‘ipJthrnHlfoofi *)\ iIh; iilirr Ijelorc mnovini:* tha i'ap I Ih‘ 
piaiuit!<»n is siinpkj u^ionah, afrlmni^]! we do iioi nineinbei 
<'\*i laoinf* '-vvn til t”\<*n hearii ti leftTrc'd i<i We were jti-,! 
m 'lie a* < oi I'ukn}.’, u]t * -n oiu* t.Masiiai vvken \u‘ lKi|i|K neil O) 
i}f>!u'i‘ dirl Hi Mw spout nf the funnel, ;in<| thul sohrt! 

ihe nu aepv at onee loo nfp'n the linniel is kepi ntnonj; a 

I'U n1 nioie’ or k s- «li!0 tools ami < ti h lineni with the 
that ,1 <]uniil!U o! ioituiui iUulter lijals a Ihfliiut pku r uitiuu 
tl;.- spMul ol the hnnuh. ll is waslieti loni th ns re.nes* by 
t!r. fieosii. and uilitnaiely linds iis w;iy to the viiai piant, 

ai.ue n is eiuphalicahv inalter tail ot pi;u,e. h\ers' lunnel 

s'n add tw fdte<l wdh a e<ip foe the -pout. Xo kc'ep liw niUasos 
^ ! ■ ill. a.r 1 the < a{» slaudd In' sc» nixnl to tiie rhsli l)^’ a » h;nn 
It -eeins estrai>rrliu:iry tl'ial the above deie< t td ihe ordiuny 
lunra'l ]uis H'd been reeiiiscd bclore, fuit b it Ir-ul i een we n el 
eertain that funnels whli tlust raps foi the sponi- would 
nnineduiately liavc InsYune starndurd 

Leaking Pdrol Tank. 

(t is a j;»oud plan to carry a iciy^th oi nil>ku*r pipuip, 
nhish nicely htF f)n to the petrol lail'C Iroin the tanak 
to tlw earbiirctier. if the tank shonid ever leak seriously 
dial nibbcT pipe t.an 1 h- jait on one end on to tlie peuol pipe 
dlie other md, which has a short length of niebd pi])e, will 
be put tliroii|:»h the < urk ol one of the tw<>*gall«)n tins 
4 >l petrol which shonid be always carried in the car, irn’spccbve 
ol what may be in the ninmng tank, and fiy projjping oi 
Itolding up this tin the drivei will be ahh to gel pcdrol to 
the rarbiiretter, ami reat'h home or a plare when* the hink 
or its taamcriions can be made good, t )n(‘ is so alisolutely 
iHdi’desh 111 a really serioiiH petrol leak.igi' that it is just as 
well to consider what is lt> be done in a case of this Idiirl 

(hi Repairini Peirol Tanks. 

a tank or otitiicr vessel whicJi lues con lamed 
l^trol require repairs calling tor a soldering iron 
great care should he taken to clear such tank oi anv pcdrol 
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uliu'li mav reinaiii therein, otherwise there is the pc»- 
an explosion oanirring. Petrol fumes, being heavier 
Ilian ais v;il1 remain in anv vessel for a considera1)le time, 
rvni tlmMeh it has an opening to the air. There are several 
wavs nl ileaiing awav smii fumes, of wliich turning the tank 
with opening to llie lowest point and leaving it so for 
^('vtial hums is the easiest. Another method is to subject 
i|ie lanl h* imlire* t heat in a. similar position to tliat mem 
tUHied ifir- I- perhaps, the puielo.’sl !nctla>d. though not 
jh\aV‘'' < oii\ emuiit In anv eo’^e. if is alv\a\’s advisable to 
kr'up \i p a !>!ow lamp used, a**' far aviay from the tank 
as pu'vobU 

o/ /AV/'o/ /A^rs. 

Ul ^ » ‘SMme |''jr!r'ol anrl *,al piytes fiave roilars hm/cd on, 
SWM ^ hom) m If < I fail tfn^ melhufl h.m Iwo deiiXd.H . 
f fU'ila llff psf» I- and ur.jfa’ned bv t lie heal fC- 

.paud ! «i P',.u*ri, and the tjuioii not hok.ls it 



I'!.., 


rp.'i l!\ } 1 . <';p,,n‘e oinw 1 aamog a “ mol.^' wideii sh uid 
be tie ‘‘.itutigesl an«] ^tiftesi part, for all blrains due to vibra- 
tjon ,\iv luiiu-iilraterl .j 1 this .spot. A Iniidnre is certain to 
o< Mil soufiCf o! latei al the point mdKaled by the arrow. 
\ vastK' po h r'dde ot ioini h made by the use of a sleeve, 
"oi* h as ‘d, 4 ,.Yh ni t !*4 j I lii‘ loni’tb of this sleeve is such that 



laa. 


' M' h arhas r. lu lunt-tsS iK-iueru the sleeve and pipe to 
‘ 1 ‘h ''di .,uhh }fn ,4 qmie snftRient, thus elinnnaiing 

be daipai u! *M'akriiii]g fpe pipe by the herd necessar)* when 
tnakine a fa a red lund. 11 is sometimes advisable to make 
a ' uil us a lit 1 pipe d u i' ppie b*^* .< shuit one. 1 he idea ol this 
i*- .uiir-t allow some spring whit is .dial] relieve the 
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|oiiil (if a certain amomit of strain. Such a coil shoiikl i!«>i 
lie made as shown in fig. but horizonlally, as shown m 
fig. Where the length of jnpe will allow of it, it is heto * 
Rtili to make two coils, but in that case one of them rmiv 
with advantage be as shown in fig. 3. — C. K, ixAiUiAUD 

\Xv have had cxpenoiicc of various pelnd pi]>e breakage-, 
oru arsisn test. In one case the petrol pipe had been " kink<‘d, ' 
and sulweijiieTit vibration started a minute hole, which caused- 
llu ptdrol U) spurt out. We applied a band of insulation 
tape, which (a>m})lehdy stopped the leakage, and lasterl lui 
some lime without any trouble wbatever. Fhe use of msu 
lation tape for this |mry»ose is very generally known, but Uns 
usetui substaiK-e is not rarried on ( ars to the extent it should 
he it IS our of the most Imndy things lolmve in tin’ can tii 
trouble uUh a petrol ])ipe. 


In anotlier instance it was the petrol union llial broke. 
“ and w'e were far from home.” The union generally takes 
the form of a short sleeve A with a conical end B, wliich is 
soldererl or brazed on to the jietrol ])i|)C. In this case the 
uniorr sleeve A broke off at C, leaving tlic cone in the car- 
buretter connection. We had no facilities for rep)airing this 
on the spot, and very few tools, as the car was a trial one, 
and we were five miles from a town. We unscrewed the* 
union portion 1) from the carburetter E and renuned the 
cone B. We then obtained some string from a. farmliouse 
ami unravelled it, packing the union D after the iniuiner of 
the gland of a stuffing box, as shown at F, the jictrol piiw E 
resembling the rod which works in the stuffing box. llic 
drawing will show clearly how this was done. The uiiitm !> 
was then sc revved upon tlic carburetter, biking care to keep 
the pipe in iKjsdlon, and a piece of string was tied to the 

g etrol^ l>ipc, so m to pull it in the direction of the arrow and 
pp it in place. After this, string was wrapped round ihc‘ 
pipe close? to the union, as shown at H. This repair onh’ 
picrmitted a little petrol to escape, and ena!)ied us to reach 
•k town, where a new union sleeve was fitted 
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I t* AKAciF i HK i ARE 
pMHl\(. fill" \r( rMFLATOR.- -PROTI'C 
M1VA1S - OF ArXtIMia ATOES." 

\'iriAH»Ks - '\ UsEFS'i. Accfmflator 
I'lun ~'rv,sviSG THE Ani’i in A 

I 1 1‘« ifcmaif ^■VA^^^R\ noN, — N ft-tkaij 

I' ROM -(‘!KAXtN<'. flO': 

wri Mans. --Simv K'oTFs oK AocTJAii"'}.. 

/laiiuiulahr / 

Hu asfoii.illv 01 } .H i iiniiilatoK ch|)c 
,i M'lliiloul will spring a, leak, 

jnst I la ' Imuk! an! liaftpan in tlio oniinarv 
'i:*f I ,.i: t asR' s1}urt, time .a.gi>. \ nt.w 

had hoej} lilted, 
\vi}o liiul earrie 


ri^illy erne I'lJi'viiig 
tlie a.cid be 
W'ay, but we 
■batter3e ' box: 

, .anti the workinaii 
id out the job, left 
,r»ne (>j the . screws .. piojectmg. 
f sligitt'lv abtive tiie bottom, of the, 
l)Ox. ’I'lie ./combined,- e:ffects " o,f 
t-he weigi-.}t: of tlic accm,'nulato,r 
a I'K'i y\ t)rM,t i,o:n . 'ca;u.sc‘d tire , screw ' to 
puncture the accumulator close 
to the d.i vision between 'the-' two 
chambers. , As ' the ^ accumulator' 
was not at the time.' ccnipleci up, 
we j-uiri ■■ no notili.cation , of an:'\' 
irouble, but on arriving at our 
destination ■ we. saw the .e.'ffect 'in 
.the lonn. ■of.'corrosion.of the ad- 
jatient parts, and had to ado'|:>t 
J the usual remedies for . .removin,'g' 
die corrosion,.' : ' 

■ Inspection of the aceitmulator 
instantly showed ''the. eause of the 
' trouble, and a. file '.vSooii.. prevented 
i ts ■ ■recu-ri.rmccr-.'- '.d:.The .'. sct'ew.' .diad 
punctured, as slated, right at the 
dnaaoir u" judr.ilcd at A. but the add from only one cham- 
twr had esc aped. A*^ we were touring w'e did not wish to lea\’e 
die battery iu be lepaned. so \\e proceeded to carry out tin' 
work oiii.se he**. Some acetone was procured from a chemist, 


A, |>oiut "I C!tnia4* 

B i . |wn)1 n i (u<l U' "r? tu s' 
n Ir f> 

i'. 

I' it» j. ,it ' • n I '• 
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liiKl a photograph him cut iif> and dissolval in d. Witii this 
a ptisle was'inado to patch the hole up. Next a piece of cel 
luloicl cut, and this stuck over ,i]ic Idle, and a se.roiul 
patch on top of the first. We obtained some acid, and 
mixing this in the proportion of one }xir1 of at id ami ioni 
of water, we letilled the roll. 1 ostmg with tlie voltmeter 
we found a satisfa-Ctorv voltage, and Ihonghl Ihal oiii 
ironblfs were at an end 

We thought that probably it had tlischargtHi itsell invriig 
to Its luiiisnai treatment, and deeidcal to fiave it nsliarged ini 
our icliirn (hi handincr it over to the hat1er\’ niakiTS, they 
pointcil Old that the acid was at the same !e\« I in indh c'.ells, 
ami that m all ]a-uba])ijit y there was a leak ifi tin* panitam, 
whioh .arioauted tor tin* accuinulalor onl\ d-'oelopnig hall 
its 'collage. 

1'his pvovi'd to t.»j the case, and 'prt>iKd)l\ wliai had 
happened vcas that the acetone usetl to tdj the. holt' t lose' to 
the ]ianinon luul flivS>oIv('d stune f>l tlu' part d ion c*r weakened 
d. earning the kok eveniiiallv to oc«'nr and Hie irouifie above 
meidionc‘d to ensue. 

1o many people d may .^eeni curioim that a leak hetweeu 
the two halves of the a«:cumula1or mmlil cansc tailen voltage 
Ihc expkmation is quite simple, ami shonki cm ^iecunndatoJ 
only give aliont 2 m volts, this cause sliould be looked to 
and siumid be atlcrnied to at oncT, as it not a.1 tended to at 
once the accinnuiator. or, at any rale, two oi the plates, will 
t>c spoilt. 

We give an liinstrati/ju showing ilic explanation ot this, 
the liule representing the leak. Directly the leak sets up, it 
practkallv forms the whole iwo-txdl accumulator into one 
large cell, the aelion of tlte electrolyte l>eing able to take |dac< 
through the leak. As two of the plates B and C arc con- 
aecteri together by the ordinary connection D, these two platcS' 
are shoriadrcuitetl, just as would be the case if a wire wen 
connected to the positive and negative IcrminaJs of the acem 
niuk'ilor. 'fhese two plates dischargii themselves, leaving the 
other two plates E and F to give the half voltage above mein 
tioned. l‘o make the explanation simpler, we have dolled in 
round the twa) short-circuited plates B attd C a line to hIiov\ 
diagranimatieally how these two plates, to ail intents and pur- 

g ws, form a small short-circuited cell of tiieir own. 

It leak A is, generally speaking, very small, the resistance lo 
SMitloB is very great, and consequently the battery can be 
cliarged without difficulty, but in course ol time the cliarge 
will feii as a!>ova mentioned. 
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; Thf ('are of Aeeumulaior^, 

; *^'Uc‘ arc.inmilator.H arc only too often the inost 

( ,,<.|.r|f‘ri;c{| item in the motorist’s ontfit, which state 

of things ih probably elite to the high state of efficieiic}’' to which 
the niagnetn Ihis bceri brought. Take, for example, a car fitted 
I •w.ith hotli iiuigneto and accaimuJator and coil ignition ; the 

iiKigiHio IS used exclusively except for starling purposes. 
I'liis, of Mtuisr not be so, for a properly kept aecii- 

iinilaloi , ifi < orifiiiH tion witli a gocul cod said distributer, should 
; give ecpialK gr>rtd results as the best magneto 

' A good a< r iimulator shsnild have |)leniy of acid space, 

( and the pi. dec sluudd not be crowded Uf# too neai the case 

ul Ihc' « ed ss s hud wluth might well be taken to lieart 

by some u.elo }n uho eudi .t^'om to i fov\d as many plates as 
ptr.Mhh mio ,! Mil. ill ^.}»a^e, ,iiid il'ia m*o\\«!iug 
laH d ( < ( j! w d !m ad « ase;* , 

( 1 ii* < i h :e- 0 imh!is< the m-tu {S not pc’iiectlv ‘ made” , 

■ I' . )e!« !‘ ' Mid.ou’. no ele,<Uol\u, und though the platen 
). i' * b' Ml -Uoc.'id -a made'' up lo a rertaiii pond, it is 
i' '* a. Mii yao Imo v {m Man]Uet<t ilte a< tual loniiation of the 

'C' ■■■ ' ■ 

I 'em me m- >oj,i:no> i',ss],MiAi 
o.\nie lo diue being no» aciti sojution in the i cdl.„ and also 
bM..!i * f-i da a., t'on oi the au on 1}u' plates, a m:w aecti- 
misfaca alw. )-s more uj ItM-. ‘-ulphaJed. Tlie maker gives 
deiirau ono is^pliMl iimtruet ums as t(» the tilling of tlic cell 
ufth el( , foavu . I he anioimt and duration of tiie initial, charge, 
•lone witf offai diru tions a*, o> kcqiing tlie accumidalor in 
piofH 1 uo] I nig (U'der , these instriK tions should on no account 
be igiioied md iht motorist is well advised In look after the 
initial ' lunge limu'clb 

I In < Cil slamid be tilled to a ptunl ]iju to lin. a.bove tlie, 
phiUs uuh slistilled water and pure sulphuric acid , of ■ the 
sUded Uj I ( da gravity ithc.* inixtore being cold, of course). 
Piirif;*, of ihe elotrolyb* is absoliitely essential from the fact 
that tiu' » |■Mrgll|g and disdsarging of an accumuiaior is simply 

a thuiiiMil pioca-ss- and a, complicated one at that- and the 

mm pirn* qde m i fiemnuj icadinii of any description is ai^sohile 
piHiH o! th« eleun Ids used in the reaction, 

- Hu Mil mast be put tm eharge for the specihed time and 
Mile uiid iliongli ii 3s better lo have the primary cliarge a 
i outimioim, one it is absolutely necessary; for instance. 
}i difi‘i tul lo charge tor, say, ten hours at so main- amperes, 
It would Ml hiM^ to chaige for two periods of five hours each, it 
!. hi lomid iiH oiivemcnt to give ihe full charge cuntiniioiisiy. ' 
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The First Charge the !VIost Important. 

It is imperative that on no account must the ;u:ciiniulatcir 
be used until this primary charge is quite coniplcit, tor tius 
first charge makes the plates/' desulphales them, so to spciik, 
and it is on this first charge that the ultimate life and capacity 
ol the cell so much depends, Too much iniportanci* 
he atladied to the purity of the electrolyte ; tn]> walvr oftr-n 
contains organic mattu’, salts of calcium, polassimn aiirl 
scdiuni, while commercial sulphuric acid is not always emio h* 
trc*c frtun arsenic. Among other imimrities sometimes toinir! 
in accumulators may be mentioned cop])(‘r, irrm, a,imnoiiia, 
auv one ol which is quite sufheient 1o impair very seriously 
the ehiciency the cell 

In the piocess of charging and <liscltarging, tin* piafos 
expand and (onlract. tlie ex]>ansion ]>eing so pronomued ai 
times as to cause tlie celluloid casing to bulge Hence the 
necessity, when selecting a new cell, to see that the margins of 
the plates do not abut too closely on the casing. 

Ailcr tlie first charge it is well to “ go easy ” in tie, 
matter of discliarging the cxdl and after moderate use to charge 
ag«iin, tind ciiargc ftdiy : nothing is more disastrous to a c ell 
than to give it a small charge. Charge fully or not at all. 
lac, until vigorous gassing takes jdace. 

The I.ife of Accumulators. 

With regard to the life of an accumulator it is olten slated 
that after two years a cell is useless; in many cases this is 
so, especially wdth neglected cells which are left to the tender 
mercies of some establishments where one can sec six or more 
accumulators of varying capacities — from lo amps, to 
I oo amps.— coupled up in scries and being tdiarged a1 the 
same time, 

A rn'cll” tended cell should, wiili reasonable care, last live 
to seven years if used ccmstantly and cha-rged regularly. It 
is well to note that it is far l^etter to keep accumnlutors in 
use— if not on the car, then for running the inspection, tail, 
or dash light— than to charge them, till them up wills w^aten, 
and lay them aside, H, howwer, they innst be ptfi out oi 
use it is important lo keep them Iituu the light, in a eoo! 
place, and to ins|)ect them reguliuiy in ordiir that t.he w'atei 
may not fall below the level of the platf's, for with ‘insufiuiciit 
hqUid sutphating will occur. 

Accumulator Troubles. 

Kine out of ten of the ailments winch atilict accurauiators 
may be traced to the electrolyte. The fluid must be kepi 
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cilMivr till* level ol the plates, and should one not he certaio 
^vhrihei a diminntirjn in tlie amount of the electrolyte is due 
n* e\,qK>iation or tit spilling ol the fiuid, it is good practice to 
renew the arid soliiliun altogether rather than run any risk 
of having the Ihild either too strong or too weak in acid. 

Frrnliing of a cell is rathcT a coirimon complaint, especially 
m tlioHt' of the telhikhd-cased type ; whether the celltiloici has 
.o^vthing io do with the trouble is rather diihcult to determine. 

reliiiloui at the best is not a particularly stabk^mm pound, 
loan tie’ t;u t tlsal one oi its p!inci[»al constituents is camphor, 
\s\ni\i IS c\l?rnielv volatile, and it is sigiiihcaiil that photo- 
gnipliH him iiiaruifacturers insist on their films being used 
usthm a \e,o ol then uMnutm. 1 mc'- a warning that is not 
\riMn glsN-. u-’i'd as a support loj- tlie sensitive 

iriedi irnv. 

Id usO'! i ,ecs irMtimig has origin in the use ot impure 
jo • haa- braiig depioih i} on llie j'llatcs and inlerteriiig 
^ ah ih> pHu ( -s **\ (. h.irgnua 

\\ I !«•)>’ a 1 ell de\<d!>]D tlic liabil ot Irotiiing it will be 
M (-1 di.c igr tumble ])egn!'* almost at the commencement 
S’l >\n Msuam and timi no yurmunt of charging will bring the 
3 Tv' I'.jniM'.i etheiem. )■ The remedy is to discharge the 
,)! < Diimlaios i *,>ni|'>l<‘tc]y , t)\ means r>j' a ^ c.jn lamp for iOwStance^ 
laupty <»nt tfie at id. and till np l!ie cell with tepiii (not hot) 
dtsijli<.’d water rind allow it to stand for a time. Kepeat 
this washing with pure watei' two or three times so as to 
dissoK'c out the salts from the plates, then fill up with fresh 
elect lohic and give a, long charge under the stipulated rate. 

To REMIiDY Si'LPHATING. 

Sulpliaiiiig IS another common ailment which has a bad 
!ikM t oil an m cmiudator. This condition is quite easily 
H < ugnisahlt' on account ui the white incrustations which form; 
iisiiaUv on liic' edges of the plates. 

Hie only remedy tor tliis is a very long charge, imitdi 
iimlei ibe ordinary' charging rate. Water, distilled or other- 
v\dl util dissukm lead suiphati’, and it has to be left to the 
iwuh'i ilia! ai iivd>‘ ol constituents of the cell wliile charg- 
’ ■ ' i Ilic sulphate trmn the plates so tiial it falls to 

He boitnui ot d}(‘ acr umulator. 

! la u u\ an alkaline srdutiou has been reconiuieiKled 
ai oidei i<? dc'tojnpos< the incrustations of sulpliale, and it 
iii.yv .ubieve this oliject temporarily. Imt ultimately the cell 
{oar Has treatment, J«ji tlie alkali only adds an uncalled. 
t«a I iitnni* .il reaction to tlie alread5' sickly plates. 
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Internal Shorting. 

All accumulator after being in use for some time mav' 
suddenly develop a seemingly unaccountable desire to dis- 
cbaige, usual, y at the most inopportune time. On e.xaniininc 
the plates it js not uncommon to find that a small piece of 
scale— from the positive plates, as a rule— has become w-'dged 
between a positive and negative plate, thus causing an intcrimi 
short circuit. If possible, a wooden searcher should be passed 
between the plates and the obstruction removed (anotliCT hint 
to makers, and that is, to provide vent holes much larirer 
than they do at present). ^ 

Buckling of the plates may occur, and as the cure of 
this condition is beyond the average motorist, it may be well 
to state a few conditions which may cause this evil Bucklinc 
of the plates may be due to— (i) electrolvte too weak (>) short 
circuits, (3) too high a temperature (6o° to 70° F. is the moper 
working temperature for cells), {4) overcharging, (5) under- 
charging, (6) plates exposed to air, and (7) impurities in the 
solution due to hard water or bad chemicals. 

Vibration to be Avoided. 

Accumulators often sufler much owing to the method 
adopted for carrying them on the car. The accumulator box 
IS usually placed on the footboard, and as a rule there is no 
provision made to avoid vibration, which is very hannful to 
the cell. The accumulator box should not only have a remov 
able top, but should also be provided with a side which hinees 
outwards, thus giving clear access to the box for the purpose 
of cleaning, and the easy insertion and removal of the cells 
V ^one opens the accumulator is, as a rule' 

held by the connectmg bridge of the interior terminals and 
simply dumped into the box ; whereas if the side of the box 
be hinged the accuinulator can be laid into place and lifted out 
T^he bottom of the box should be thickly padded with waste • 
old inner tubes can also be used for wedging, so as to avoid 
movement and Vibration. 

In conclusion, the well-kept accumulator gives yeoman 
service for the care bestowed upon it, and it is not, if properly 
looked ^ter, the dirty accessory that some writers w-ould 
huve us believe. — Page. 

Packing the Accumulator. 

250 : f ““S '^Wch mil ensure accumulators from rattling 

, m their c^c is that illustrated herewith. It c^sistf 
simply of a stap of lath of some good hard wood, to which is 
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screwed or riveted the double-ended spring blade shown, made 
of a piece of spring steel. One or more of these wedged 
between the accumulator and the side of the box will keep 
all firm and prevent rattle and damage. The wooden part 
should be next to the accumulator, the spring pressing on 
the sides or top of the box. — ^F. H. B. 


Protecting the Terminals. 

25 1 ^ useful tip for those who wish to keep their 

accumulator terminals in good order is that illus- 
trated. It has the effect of protecting the terminals and wires 
against corrosion, and also preventing danger through short 
circuiting. The end of the insulated wire is attached to the 
terminal in the usual way, but, as will be seen, the exposed 3 
length of wire is rather longer than usual. This is to allow it 


to come up by the side of the terminal nut, so as to leave 
as little bulk as possible. Before the wire is attached to the 
terminal a piece of good quality rubber gas tubing is slipped 
up the wire. This tube should just fit outside the cable insula- 
tion, and if of good quality it can then be pulled down over the 
terminal as shown, thus protecting all the metal part. F.H.B. 


o 
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Frothing of Accumulators. 

S^S Prevention is better than cure, and to prevent 
decomposition of the celluloid case of an accumulator 
care must be taken that — 

(i.) The cell must never be exposed to heat in any 
form, e,g,, it must not be left near a stove or fire, nor 
fixed on the car where any heat can reach it from the 
exhaust pipe ; neither should it be exposed to strong 
sunlight. Also, if possible, it should be charged from a 
proper plant, and not through lamp resistance, as very 
often the cells, when charged in this latter way, are 
placed far too close to the lamps, and suffer from the 
heat which is radiated therefrom. 

(2.) Care should be taken as regards the specific 
gravity of the electrolyte ; if this be low it tends to 
increase the internal resistance of the cell, very often 
sufficiently to cause a high temperature to be produced 
when charging. This especially applies when, as is too 
often the case, an excessively high charging current is 
used. Generally speaking, a specific gravity higher than 
the correct figure is preferable to one lower. — F. Bass 
Sutton. 

Storing Accumulators. 

2 S3 Although accumulators are not now used on cars to 
extent which once obtained, there are sufficient 
in use at the present time to warrant a few notes on their 
storage when off the car. The following hints, which have 
been given to us by Messrs. C. A. Vandervell and Co”, the 
well-known motor ignition specialists, are therefore worthy 
of consideration : 

A new accumulator which has never been charged nor 
filled with acid may be safely stored if it be wrapped up 
kept in a dark, dry place. One which has been charged, and 
which it is desired to store without use for an indefinite period, 
should be coupled up to a lamp of the voltage of the complete 
accumulator and discharged until each 2-volt cell registers 
1.9 volt. The acid should then be drained off to the last 
drop,, and the accumulator stored as with a new and uncharged 
one mentioned above. The slight sulphate which may be 
fornied when the cell is drying need not be the cause of worry, 
tor it will disappear at the first charge at some subsequent 
period. If a charged accumulator is to be put by for any 
period up to six months, it should be charged to its utmost 
capacity, the terminals should be wiped perfectly dry and 
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greased, and the accumulator then stored in a dark, dry place 
free from dust. At the end of six months it will be found 
that very little of the charge will have been lost. Messrs. 
Vandervell recommend that under no circumstances, charged 
or discharged, should water be put into a storage battery. 
A Useful Accumulator Box, 

254 . carriage of accumulators used on motor cars 
is one of those things which appears to be quite a 
simple matter, but which in reality is rather difficult of satis- 
factory accomplishment. Accumulators are usually put into 
a box and packed with wood, waste, rag, or any material 
ready to hand. 

f c ? B p. F 
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Sketch of Mr. Worsley-Taylor’s accumulator box 
. R Sif batteiT boxes. D, bridge pieces over C 

C accumulaS^ f’ C. 

through which wires are passed, 

■ ^ °“ble experienced in the use of accumulators 

hnv ® accumulator jumps about in the 

box. and the vibration thus causes the paste in the plates 
to become detached and short-circuit the battery The illus 

T has been devised 

by Mr. J. Worsley-Taylor to remedy this defect. The idea 
was earned out for Mm by Mr. Farr, coachbuilder. of Black 
bum. Ml. 'Worsley-Taylor informs us that he has used tliis 
box for nine months, and found it exceedingly satisfactory, as 
the accumulatois are held perfectly secure against shaking 
and the felt packing absorbs a good deal of vibration. The 
box IS also very compact and neat in appearance. As will be 
seen by f ference to the illustration, there is an outside box 
steps to serve the purpose of holding 
the hd in place when it is slid on to the brass strips. The 


iiliftifrfrfiffiiiirin 
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lid itself is furnished with a strip which hooks beneath the 
strip screwed to the box. Each accumulator is carried in a 
separate or inner box, so that it cannot be squeezed by the 
pressure of the packing. The outer box is lined with felt, 
and the inner boxes are slid into position. They are held 
securely by means of packing slips placed between the boxes, 
the strips being tightened by means of wedge pieces, whilst 
the boxes are also held down by the cross strips faced with 
rubber. When the box lid is slid on the whole is thus held 
securely. As the inner boxes are painted with acid-proof paint, 
there is nothing to deteriorate, and the box is quite water- 
tight. The wires from the accumulators are taken through 
a hole drilled in the side for that purpose. 

Battery Troubles. 

When an accumulator has been standing idle for 
any length of time, although it may show four volts, 
and even slightly over when tested by a voltmeter, it is not 
safe to assume that it will work in a reliable manner when 
desired for ignition purposes to run a motor. The voltage of 
an accumulator may appear to be fairly high after a rest, and 
yet immediately a small amount of current, such as is used by 
an induction coil, is required from it, the voltage drops down 
from below 3.8, and this is insufficient to work an ordinary 
ignition coil. The best way to keep accumulators which are 
not used regularly is to give them a freshening up about once 
a week or fortnight by connecting on to a charging dynamo. 
When treated in this manner very little charging current is 
required, and the batteries are always kept in excellent working 
condition, free from sulphating of the plates, and can always 
be relied upon for use when required. They should never be 
run below 3.8 volts, or the plates are liable to become damaged 
by buckling. Always test with a voltmeter. 

Testing the Acid in Accumulators. 

2 *ifi It is a good practice occasionally to test the specific 
gravity of the acid in one’s accumulators by the aid 
of a hydrometer. This is a simple and inexpensive instrument, 
consisting of a weighted glass sealed tube, provided with an 
index. If when tested the acid shows a low specific gravity, 
a little more acid should be added to the cells until the hydro- 
meter shows 1. 1 90 on the index, level with the surface of 
the acid. A healthy cell, when discharged down to 1.75 volts, 
should have a gravity of about 1.185, which will rise to 1,205 
on charge. If the gravity is low, say 1.150, it is an indication 
that the cell is over-discharged, has an internal short, or 
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other defect. Any shorts should, f>i course, be removed, and 
it is a good plan with such ignition cell to charge at about 
one-fifth the normal rate for three or four days. Spilt acid 
must be replaced by 1.200 acid, but evaporation should be 
made good with pure water. Too high a gravity means a 
short and expensive life. When it becomes necessary to add 
some acid to the cells, that known as brimstone sulphuric 
should be used. It is well to note that when making up new 
solution to replace that which has been in the cells for some 
time, distilled or clean rain water only should be used, and 
that the acid should be added to the water. In making up 
new solution, it should be done in a clean glass jar, and the 
acid added little by little to prevent overheating. The solu- 
tion should only be tested when cool. The approximate pro- 
portions of acid to water are one to four. 

Electrolyte Evaporation. 

When the electrolyte, or liquid, in an accumulator 
cell falls below the level of the plates by reason of 
evaporation, fill up with a little clean soft water, distilled 
if possible. Further additions of sulphuric acid are not 
required. Never allow the solution to get beyond iin. below 
the top of the plates ; it may cause them to buckle. If for 
any purpose the acid solution is emptied from the cells, fill 
them up with water to prevent the plates sulphating. 

Neutralising Spilt Acid from Batteries. 

S ^ ft spilling of acid from the accumulators takes 

place, it is advisable to stop it immediately. The 
procedure varies considerably with different accumulators. 
If it is impossible to stop it at once, the action of the acid 
will set up corrosion and spoil the adjacent fittings, if it does 
no worse. A rexiiedy is to cover the bottom of the battery 
boxes about lin. deep with bicarbonate of soda. This is an 
alkali, and neutralises the acid. Being a clean white powder, 
it can be left in the box and does no harm, and is ready for 
each spot of acid that splashes out. This substance is a 
simple and cheap one, and work can be done on the spot 
immediately the bicarbonate has been applied, which is not 
the case with ammonia, owing to the strong fumes given off. 
The bicarbonate is supplied by any chemist, and quite a lot 
can be bought for 4d. 

Cleaning the Terminals of Accumulators. 

2S9 terminals of accumulators often give trouble 

through the formation of copper salts or verdigris, 
particularly on the positive terminal. A very effective way 
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of cleaning them is by using a strong solution of carbonate of 
soda, or common washing soda powdered. This, being a 
strong alkali, will neutralise the acid on the terminal, and 
after washing in clean water and drying, it can ha\'e a slight 
coating of vaseline. — ^Wm. James. 

Stray Notes on Accumulators, 

Celluloid cases are not so good as ebonite for accumu- 
^01/ lators ; the only advantage of celluloid is that the 
plates can be examined to ascertain if any of the paste is 
loosened or the plates deformed. Also any stray pieces of 
paste ,which may shake out and be liable to cause short 
circuiting ” can be located and easily removed without injur- 
ing the cells. When an accumulator is first put into use, it 
is best to take ofi the terminal nuts and then wax or vaseline 
the screw thread, and put back the nuts. On connecting up 
the wires, see that a clean connection is obtained between 
the terminal face and the wire contact. The reason for this 
is that any acid liquid or vapour may corrode the brass 
thread and nut, and so prevent easy removal when a fresh- 
charged battery is required. Whenever a terminal screw is 
found sulphated fast to an accumuls^-tor terminal so that it 
cannot readily be unscrewed with the fingers, never use the 
cold pliers and try to unscrew by exerting extra force. Make 
the pliers fairly hot, and grip the screw with them for some 
little time till it and the terminal are heated through. The 
screw will then turn and come away quite easily. If the 
terminal and screws are well smeared with vaseline before 
being screwed up there will be little trouble from sulphating. 




Hooter Troubles. — Repairing Horn Bulbs. — Looking 

Rearward. — ^T o Carry Spare Coats. — ^Tyre Pumps. 

Hooter Troubles. 

261 accessory with which the novice soon become 

acquainted is the horn, and it is favoured with more 
constant attention than any other of the car’s furnishings. 
A perfect horn should deserve the motto of the Scots Guards 
— Semper paratus — ^for one never knows what may issue 
from the next turning or cross roads. The reeds which actuate 
the majority of the horns in use are (more or less) musical 
instruments, which require careful tuning by experienced 
hands. It often occurs that a horn that fails is handed to 
a man, thoroughly trained perhaps in engineering, but with- 
out knowledge of the method of handling this work, and in 
most cases he first attacks the vibrating tongue. The man 
of experience, on the other hand, would probably turn his 
attention to the reed proper, i.e., the shell, against which 
the tongue beats, as it is usually not only better, but also 
easier, to effect the needed alteration in this way. 

Sometimes a little dust between the reed and tongue 
will entirely spoil the tone, and many reeds are ruined by 
rough handling with the view of removing this '' matter in 
the wrong place.” A sheet of thin paper drawn down the 
back of the tongue will usually do the work, without fear 
of any injury to tongue or reed. 

The quality of tone is chiefly determined by the size and 
proportions of the body of the horn, but yet the repairer is 
often requested to " fit a good deep reed ” to a small horn, 
which is like asking for a reed of bassoon tone for a clarionet. 

Another fact, apparently not widely known, is that the 
length of the horn extension sometimes affects the tone con- 
siderably, counter vibrations being set up in .the flexible tube 
which considerably weaken the issuing tone. Experience 
shows that the horns of very deep tone are not so durable 
as those somewhat higher in pitch, the apparent cause being 
that the slow, but wide, vibrations cause fatigue ” of the 
metal tongues, and reduce the erstwhile diapason to a guttural 
croak with little carrying power. 

Accidents cause bruises (we almost wrote ** dents ”) and 
for their removal the repairer should be armed with mandrels 
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of various shapes to suit the varied curves, the j'rcccdurc 
being fairly obvious. 

Small bruises beyond the first bend can sometimes be 
dealt with from the outside. With a liglit, clean hammer, 
tap gently round the bruise, and the centre will be seen to 
rise gradually. Do not hurry, for if the process is slow, it is 
quicker than taking the horn to pieces and refitting, and witli 
care a good surface may be obtained. Some repairers resort 
to the expedient of soldering a piece of wire to the centre 
of the hollow, and thus pulling out the bruise, afterwards 
removing the wire and solder, but this is not alwa^'S applicable. 

The indiarubber bulbs commonly used are not an ideal 
means of obtaining the wind supph", but as yet none of the 
forms of air pump which have been tried have proved as 
good, and we must depend on the careful selection of bulbs 
of suitable consistence, neither so thick as to tire the hand, 
nor so thin as to fail to regain their fulness when released. 

Breaks in the flexible tube are due to want of support, 
and it is not the slightest use to mend the break without 
adding proper support. When sufficiently supported, the 
flexible may be rendered air-tight temporarily by wrapping 
it in thin rubber sheeting taken from the repair outfit, and 
binding tightly with thread for an inch on each side of the 
break, after which a piece of canvas should be wrapped over 
the rubber and tightly bound down. The first opportunity 
should then be taken to shorten the flexible tube, and to 
solder the union piece on to the cut end. 

Repairing Horn Bulbs. 

SUP After reading some remarks re bulb of horn, perhaps 
^ ^ “ I may be allowed to add that I have found the neck 
part has worn first, and that by far the best mending seems 
to have been the i /- roll of black self-sticking insulating tape. 
Three or four times round, and, if necessary, graduating 
slightly upwards {quarter breadth at a time), makes an 
absolutely permanent and very air-tight renewal. As a matter 
of fact, the bulb is then very much stronger, more upright, 
and rigid than before. Both being black, the tape is not 
noticed, especially if a little Seccotine is put on each wind, 
and finally rubbed over all. — ^Villiers Lucas. 

Looking Rearward, 

SSSi looking glasses which many cars now carry so 

driver can see what is coming up behind him, 
how much dust he is making, and so on, are really useful 
things, and having once used them we would not willingly 
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be without some device of ilie kind, which, we believe, like 
a good many other practical ideas, was first introduced to 
the motor world by Mr. A. J. Wilson. There is one objection 
to these glasses, however, which can easily be overcome, and 
for the benefit of those who may be using them for the first 
time, we think it advisable to mention it. When driving at 
night, if a fast motor bicycle or a powerful car overtakes 
one, one is apt to be dazzled by the reflection of the acetylene 
lamps on the overtaking vehicle, and one may draw in to let 
it pass, without seeing, perhaps, that there are some bicycles 
comparatively close ahead. Of course, the remedy is a simple 
one. When one stops to light up, one should turn the glass 
down, if it is adjustable, or at any rate turn it away so that 
it will not reflect lights behind the car into one’s eyes. If 
the adjustments are good there is no difflculty about this, 
and the old adjustment can always be obtained again in a 
moment if the telescopic or other joint is marked in the way 
that one marks a telescope so that one can get one’s correct 
focus at once. 

On fixed glasses the best plan is to buy one of the water- 
proof covers sold by chemists. We believe these are made 
for ladies who wish to bathe wdthout wetting their hair. How- 
ever this may be, they are most useful for covering a fixed 
looking glass, anci it should be remembered that the better 
the glass, the more likely is it to dazzle the driver at night 
in the way we Iiave mentioned. 

To Carry Spare Coats. 

264 motoring, it is often a great convenience to 

carry a light rainproof coat or some other odd wrap 
for use when off the motor car, as a motor coat is too heav^^ 
for wearing then except in the bitterest weather. The worst 
of it is that carrying spare coats on a car is, to say the least 
of it, bad for the coats, as they kick about in the bottom 
of the car, and are more or less used as mats. We have found 
quite the best plan for taking a few odd items of this sort 
is to carry them in a large bag, practically the same sort of 
bag as one would take to carry soiled linen when away from 
home. Two or three coats neatly rolled up can be put in a 
bag of this kind, and it can be tucked away in some corner 
of the car without the garments suflering to any serious extent. 

A bag of this sort, by the way, is also the best thing in which 
a suit of overalls can be carried. It is true one need not be 
over-particular about one’s overalls, but it is w’^eli to remember 
that if they are allowed to get too dirty they do not serve 
the purpose of protecting one’s clothes. 
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Tyre Pumps. 

Pumps usually require only the occasional fitting 
leather cup. This is easy, even for a novice, 
if he will only exercise a little care to avoid cutting the edge 
of the cup when replacing the plunger in the tube. The 
plunger is usually fitted with a nut and washer, by the removal 
of which the old leather is released, when the new one is. 
readily inserted. The cups are not worth making, as they can 
be bought so cheaply, but they should be well soaked in lard 
oil before using. 

Pressure gauges as used on motor pumps have a hard 
thne, as they are subjected to conditions which would not 
be tolerated for any other type of gauge. At every stroke 
of the pump the gauge usually dies to its highest limit, return- 
ing as suddenly to the existing tyre pressure. This action would 
destroy the gauge of a locomotive, and is bound, sooner or 
later, to weaken the Bourdon tube and cause the gauge, 
although correct when new% to lie like a gas meter,'’ by 
indicating, perhaps, 20 lbs. per square inch more than it 
should. It is necessary, therefore, that the gauge should be 
calibrated occasionally, taking care that it is compared with 
a really reliable standard gauge. Many tyres must have been 
condemned as having worn badly when constantly pumped up 
to 90 lbs. pressure by the user’s computation, when the real 
pressure has possibly been anything from 80 lbs. down to 
70 lbs. 
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Care of Acetylene Lamps, 

Many motorists have difficulty in keeping their 
acetylene lamps in good going order. The trouble 
usually lies in the lamp not being kept properly cleaned or 
i through being improperly charged. To keep the lamp at its 

; best light-giving powers, and to give the least trouble, clean 

water should be put into the tank every time the charge is 
renewed, and not merely fresh water added to that already 
contained in the tank. Fresh carbide should be put into 
the generator, and should there be an}^’ remains of the previous 
charge, this should be removed and carefully cleaned of all 
the free lime which may have ^Cccumulated around it. The 
deposit left by the dissolution of the carbide should be thor- 
oughly cleaned out, the generator being washed and dried 
before the new carbide is put in. The burner should be kept 
perfectly clean, which can be very easily done by dipping it 
in liquor potassas, and then washing it in alcohol or petrol. 
The small holes are best kept free by using the wire prickers 
which are usually supplied with the lamps, and then by clear- 
ing out any of the carbon deposit by attaching it to the tube 
of a bicycle tyre inflator and well blowing through it. 

If in probing the tiny holes in an acetylene burner with 
the fine steel probes supplied by many makers one imfor- 
tunately breaks a piece off in the hole in such a way that 
it cannot be withdrawn or shaken out, it does not follow 
necessarily that the burner is ruined. Try expulsion with 
the tyre pump ; but if this does not avail,' it is possible to 
get rid of the stricture-forming fragment by putting the 
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burner into a solution of liydrochloric acid — a teaspoonful of 
acid to a claret glassful of water. The solution should be 
warmed while the burner is immersed therein, when the steel 
will be attacked by the acid and practically dissolved. Keep 
the burner in the solution for at least an hour ; then rinse it 
well in water to which a pinch of ordinary washing soda has 
been added. This will neutralise the acid which may have 
penetrated the pores of the steatite. 

How Best to Clean Acetylene Generators, 

Sf%7 Unless the generator is kept scrupulously clean 
" ^ ^ acetylene lamps are sure to give ti"ouble. It does 
not matter, provided the container is air and gas-tight, how 
long the carbide remains therein, provided it is not used. 
But if the lamp has been used on at least two occasions (and 
few will light more than twice on one charge), the generator 
should be cleaned out. Unless this is clone the dust will clog 
the gas outlet, and perhaps the water valve as well, and, 
worst of all, the carbide residue will eat through the brass of 
the container. On dismounting the generator, turn the residue 
into an old sieve, so saving the unused carbide, and having 
gently knocked away from the container all the residue pos- 
sible, plunge the detachable parts of the generator, including 
the container,, into a bucket of water. They be left for 
half an hour, when, if attacked with a stiff brush, the deposit 
may be easily removed. 

Enclosed Generator Boxes. 

SftM How is it that one sees nowadays so many cars 
with the acetylene generators exposed to the climatic 
conditions, for it is such a simple matter to have a small 
wooden box fixed to one of the running boards or in any 
suitable position ? When travelling in cold and frosty weather 
there is much less, likelihood of the water in the generator 
freezing if the generator itself is enclosed than if it is directly 
exposed to the cold air. The box should be large enough to 
enable the generator to be packed with cloths, so as to prevent 
any tendency to rattle and dispel all chances of the water 
freezing. Besides, a car presents a much neater and finished 
appearance with the generator stowed away in a box finished 
to match the car. Of course, these remarks do not apply to 
those cases where the makers forbid boxing the generator. 

The Freezing of Generators. 

PfiQ There is one particular advantage cf*the separate 
generator for acetylene head lamps which the writer 
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does not remember ever having seen mentioned in print pre- 
\dousIy, bht as he has had several self-contained head lamps 
spoilt by freezing in winter, he is keenly conscious of the 
point. The head lamp is in one of the coldest positions on the 
entire car, and if water be carried in it, the reservoir is exceed- 
ingly likely to be split by frost in winter work. The separate 
generator is infinitely preferable if the car be used regularly 
in winter, and may be safeguarded from freezing in the day 
time either by being removed from its working position 
altogether or by being jacketed. One owner of my acquaint- 
ance fits his loose generators in a well on the step, securing 
them by a little spring yoke of his own design. When the 
car comes in, the generators are removed and stored in the 
house ; when the car goes out, the generators are laid in the 
bottom of the rear body until lighting-up time comes. Another 
owner provides his spare generators with felt covers during 
the winter; they will not then freeze unless the car be left 
in a cold stable for a long period. Yet a third owner carries 
his generator inside the frame in a well-lined box bolted to 
one of the side members, where they cannot freeze in any 
weather, but with this plan care must be taken to keep them 
at a safe distance from any part of the petrol system, or any 
item of the ignition which could conceivably create sparking. 
In all cases the generators of a car which is often used in 
winter should, in the writer’s opinion, be separate from the 
head lamps, and should be easily detachable. It is bad 
practice to have the water reservoir rigidly secured by several 
bolts to the step— a prevalent custom. — B. H, D. 

Drip Feed Generators- 

2 TO ^ goocl many generators on the market 

worked by an adjustable water drip, and under the 
influence of vibration the threaded rod adjusting the speed 
of the water drip is rather apt to work down and curtail the 
supply. This tendency is easily prevented by slipping a small 
spring between the rod and the top of the generator. This, 
simple expedient has converted a very exasperating generator 
belonging to the writer into a very satisfactory affair, for the 
drip feed rod now remains where it may be set. — B. H. D,. 

Acetylene Lamp Tubing, 

Z 7 I Several replies were received to the question pro- 
s, pounded under the above heading in The Autocar of 
January 27th, 1906. The correspondents were all agreed that 
whilst there is the possibility of an explosion in the gas pipes,. 
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it is very remote ; however, there is a chemical action on 
all metals which come in contact with damp acetylene gas, 
hence it is not advisable to nse more metal connections than 
are absolutely necessary. Steel tubing is least affected by 
the gas, and it has been suggested that by enamelling internally 
any danger might be overcome, and the piping preserved at 
the same time. Strong rubber tubing is recommended as being 
the best method of conveying the gas from the generator to 
the burner, though one writer advocates the use of Jin. gas 
piping or flexible steel tubing. That there is some danger 
in the nse of copper piping is borne out b^^ the fact that tlie 
Local Government Board prohibits its use in theatres and pixblic 
buildings, as is the practice in America and on the Continent. 
The following incident also gives colour to this theory : A 
correspondent related some time ago how the copper lamp 
tubes of a car were quite choked up with a hard black substance 
like coal. Upon taking them down and appljdng a blow- 
lamp in oi'der to try and melt the substance out, as it was 
very hard and refractory, small pellets of it flew out to a 
distance of quite 12ft. to 14ft., accompanied by little explosions 
or pops. This substance had accumulated in the pipe to 
such an extent that a needle could not be inserted in the end 
of the pipe, in spite of the fact that it was quite -Jin. bore. 

Tail Lamps Going Out, 

On several occcisions we have met cars stopped at 

^ night for no other reason than that the tail lamp 
kept going out. Observation has led iis to believe that many 
a sound tail lamp is condemned by owners simply because 
the flame is habitually turned up too high. The owner further 
knows that the wick is gradually consumed, and makes allow- 
ance for its diminution by turning it up too high at starting ; 
he further imagines a loft}?’ flame is less likel}?- to blow out. 
No lamps are so made that they will not smoke, and the 
consequence of turning these lamps up too high is that the 
lamp body soon becomes full of foul gases, which act upon 
the flame exactly in the fashion of an ordinary candle extin- 
guisher. Our advice, therefore, is never to condemn or scrap 
a tail lamp until a very low flame has been experimented 
with. One lamp we purchased choked with smoke if turned 
up, and blew out if left burning low ; but the enlargement 
of the air holes at the base permitted the wick to be turned 
up without smoking, and this higher flame was too sturdy 
to be blown out, so that the lamp was afterwards perfectly 
satisfactory. 
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Back Lamp Covers, 

% It is a good plan to have a hood foi* the back lamp, 
^£ 9 ^ because this is the very dustiest place on the car ; and 
after a long day’s ride on dusty roads, it is often found im- 
possible to get the lamp to burn, because it is so hopelessly 
choked up with dust. If one comes to think of it, it is 
ridiculous to expose the back lamp to so much dust and dirt. 
It is usually only wanted for a very short distance, a vei*y small 
proportion of the total distance covered by the car, but when 
it is wanted, it is wanted badly, and it is only commonsense 
to take suitable precautions to keep it in good trim for use. 
We believe that nearly all the complaints about unreliable 
back lamps ai'e due to the fact that these lamps are so hope- 
lessly dirty in the majority of cases. We must say that we 
have never found any trouble with a good paraffin back 
light, so long as the most ordinaiy precautions in trimming 
are taken ; but if the lamp be left continually in the dust 
and the oil is allowed to become as thick as treacle, and the 
wick so saturated with dirt that it cannot absorb oil, it is 
scarcely remarkable that this much-abused fitting should 
occasionally go out. 

Cracking of Lamp Glasses, 

S T 4 When obtaining an acetylene head light or paraffin 
£S£^ side lights for use on motor cars, the buyer should 
always see that the front lens can be renewed readily in case 
of breakage. When the lens or a plain glass front" is fitted 
in solidly, the heat from the burner so acts on the lamp body 
and the glass that if the latter is not spring-fitted the chances 
are that it will crack ; also the vibration may in any case 
crack it. The glass can be iminediately renewed without 
returning the whole lamp to the manufacturer if a split spring 
ring is fitted to hold it in place ; the ring also allows of any 
expansion due to heat. On many occasions when a glass has 
been found cracked the excuse has been given that the glass has 
been knocked by some hard substance, whereas in the majority 
■of cases the failure has been due to the causes given above. 

Carrying Back Lamps, 

27 S practice of carrying the rear lamp on its 

bracket when not required for illuminating purposes 
is one which is not to be recommended when means can 
-conveniently be arranged for carrying the lamp in a position 
where it will be kept clean and in good order for use when 
'wanted. The illustration which we give shows how we have 
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arranged to carry the back lamp on one of our cars. There 
is a steadying arm to the ring carrying the Stepney spare 
wheel, which provides a convenient place whereon to fix a 
simple bracket to accommodate the lamp diiring hours 
of daylight. Here it is out of reach of dust dirt and 


A bracket for a spare lamp. 

damage. It is always in good order, can be readily lighted, 
and then removed to its bracket when the shades of night 
have fallen — a much quicker and cleaner proceeding than 
having to handle a dust or dirt-covered lamp cleaning the 
glass, and getting it to light, as is the case when the lamp 
is carried all the time on its working bracket. 

Mangin Mirror Lamps and iheir Burners. 

When one has disbursed a large sum for new head 
lamps provided with genuine Mangin mirror lenses 
of large diameter, it is very annoying to dismount and find 
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both lenses cracked right through to their base. This is likely 
to occur if the lamps be fitted with burners which create a 
flat flame by the impingement of two jets of gas at right angles 
in the plane of the car’s direction of travel, and actually 
befell the writer I'ecently. It was partly his own fault, as 
the light had commenced to grow pallid, but as his destination 
was near he drove on stubbornly instead of stopping the car 
to investigate. On dismounting, the rear jet of each burner 
was found to be choked from some mysterious reason, in 
spite of a new hlter figuring in the gas circuit, and the front 
jet was directing a spear of flame right on to each mirror, 
with the inevitable result. It is better to use a flat jet burner, 
such as the Lucas, or failing that, Bray’s latest, the Roni, 
which cannot under any circumstances damage the reflector, 
and is also very economical of gas.— B.H.D. 

Broken Lamp Glasses. 

In the event of the glass of the tail lamp being 

^ broken, it is useful to know of two expedients by 
which immediate progress is rendered possible. The first is 
to procure a sheet of thin red tissue paper at a stationer’s or 
toy dealer’s, and to tie it over the frame which holds the 
glass. As there is no head draught against the tail lamp, 
this dodge is perfectly jn*acticable if the necessary reddish 
paper is procurable. A second method, which applies to any 
lamp on the ’car, is to get a sheet of butter paper,” which 
is obtainable at every village chandler’s, double it, grease it, 
and lash it over the lamp front with wire. This is sufficiently 
transparent to allow of legal limit travelling with a single 
acetylene head light so siirouded, and at this pace a double 
layer of the paper is windproof for twenty miles at any rate. 
We have never been forced to apply this tip to a tail lamp, 
but if we were we should spill a penny bottle of red ink over 
the paper before greasing it, and ti*ust that the police would 
be kind. 

Electric Lamps. 

27 ft El<2ctric lamps have lately come into considerable 

€» popularity, but some trouble has been experienced 
with the filaments breaking, particularly when these are of 
osmium. We know, however, of one case in which an osmium 
bulb has travelled over 4,000 miles on a motor bicycle without 
the filaments breaking, as a result of the following tip, which 
was given us by an authority on the subject, and it generally 
results in a long life of the filaments, which otherwise would 
probably break in the first few miles, if subjected to excessive 
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vibration. The treatment consists simpty in keeping the 
lamp alight for at least half an hour before it is taken on the 
road or subjected to vibration. This hardens the filament, 
and it will be found that if it travels the first Inmdred miles 
without breaking, its life will be quite long. 

Cleaning Brass Lamps. 

5^ TO following plan is a good method of cleaning 

JsSm ^ brass lamps without much labour. It has proved very 
efficacious even when they were green udth verdigris and in 
a shocking condition : Make a mixture of Globe brass polish 
and methylated spirit until it forms a paste of the consistency 
of cream, when it can be applied with a paint brush. The 
lamps should be left for two or three da37^s, and the paste 
cleaned off with an oily rag. The paste, verdigris, and dulness 
come away without any rubbing, leaving the clean brass 
exposed, which requires merely the usual brisk polishing to 
restore it to^its former brilliance. 

An Oil Lamp Tip, 

Wliile it is common knowledge that acetylene lamps 
must be kept scrupulously clean, motorists often 
imagine that an oil lamp ought to run a whole year without 
an internal clean. One of the commonest reasons for oil 
lamps going out is the choldng of the draught holes in the 
cap of the lamp by heavy deposits of carbon. These should 
be looked for and removed before any lengthy drive by night. 
The other essentials are a good lamp, good oil, and a clean 
wick, which should be dried in an oven before putting into 
the lamp. 

Extinguishing Oil Lamps. 

Pit I average motorist extinguishes his oil lamps by 

J turning down the -wick, in order to save the clips of 
'the lamp door from becoming slack by frequent usage. He 
leaves the wick turned down till the lamp is next required, 
and then forgets which way to revolve the button, with the 
result that ever and anon he turns the wick right down into 
the oil reservoir, and has sooner or later to fish for it in the 
dark with a bent pin. Moral : If you extinguish your lamps 
by turning down the wick, turn it up again before you quit 
hold, so that you may never forget wlrich way to revolve 
the button. Of course, the best way to extinguish the lamp 
is to open the door and blow out the light, as that leaves the 
wick right for the next time of lighting. 
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Repair of Acetylene Lamps. 

282 t accessories, the lamps provide the 

^ ^ largest number of patients for the accessories hospital 
and their ailments can easily be divided into two classes— 
breakages and (b) faults in burning. ^ 

The former class is larger than many motorists would 
imagine, for if the lamps are to be well placed for illumina- 
tion, they will also be in such a position as readilv to come 
into contact with any obstacle. 

^ Curiously enough, this class includes many lamps which 
have nevei been used, as many persons cari*y lamps to com- 
plete the tout ensemble of the car, rather than for actual nieht 
work. Again, novkes often— and experienced drivers some- 
times misjudge distances, to the great detriment of the 
which cannot be expected to withstand the impact 
of the several hundredweights of the car, even thou-h it 
moving but slowly. ^ ^ uc 

It is rumoured that the head lights of a certain militarv 
man undeiwent no less than three " thorough repairs ” before 
even being ht the apparent result, in each cafe, of a 
ca cula, ted distance. One can only hope that our jirtillerv 
will nevei have to rely upon his judgment as to range. ^ 
In the c^e of acetylene lamp smashes, whether such as 
descnbed or those occurring in collisions, not only is the appLr- 
ance of the lamp spoiled, but its internal economy is^ffteh 
disturbed, so that no repair, should be considered^complete 
until eve^ gas tube and joint has been carefully tested for 
leakage fhe explosion which follows a leakage is rarely dangef- 
ous, but.often alarming, as the report is sometimes very stop 
The damage usually most conspicuous is the inevitable 
bruising of the outer shell of the lamp, and some toemdtv 
or adapting tools to. use as anvuf S 
stakes loi _the smoothing-out process. If the shock Ins 
been heavy, the metal "buckles,” producing folds so closf 
that time and care must be expended to prevent crscMr,,, 
metal which would seriously weaken the structure, and^also 
spoil its appearance. Small bruises may be dealt with In 
™, mg^ted tor dddUng .ith boms, C 

It is Often better to procure new parts from the maker 
As in the case of engines, the cost of the actual repair is 
requently much less than the expense of taking- the lamn to 

•effected. This necessary expenditure of tirne somptimf= 
makes repair charges look excessive, and the buyer of new 
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lamps \vill do well to ascertain if those offered him are designed 
with a view to the ready replacement of any damaged portions. 
The expensive factor of the lamp is not the metal, glass, etc., 
of which it is composed, but the time of the artisans who 
construct it. 

A bad smash often injures not only the body of the 
lamp, but also the generator, and as some of these are much 
more complicated than is needful, the repairer should make 
sure, before dismounting them, that he is clear as to the 
position and purpose of each part. Every repairman could 
— “ an he would ’’—tell of wrecks of lamps which had been 
overhauled by those who had not used this pi*ecaution. 

Faults in burning in acetylene lamps arise from many 
causes. Faulty ventilation is not common, for the acetylene 
flame is so strong, and, if one may be allowed the expression, 
so stiff, that it will bear air currents which would extinguish 
any other flame. For this reason the ventilation usually errs 
on the side of supplying more air than is really needed, nor 
does this call for any alteration. Insufficient air suppty is. 
shown by a red flame, and may be corrected by piercing extra 
holes, or enlarging those already existing, taking care that 
no air current plays directly on the flame. 

A Good Method of Fixing a Lamp Bracket. 

In nine cases out of ten brackets to support heavy 
head lights are bolted to the frame members, which 
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have to be drilled with three or more holes for the purpose. 
Even if these orifices are pierced in the neutral axis of the 
member it is bad enough, but time again we have seen holes 
drilled out of the centre of the web, and even in the flanges 
of the side member. Body builders who fit lamp brackets 
are generally found to be the guilty people in this matter, 
and a French correspondent of Omnia suggests that owners 
should insist that such brackets should be attached and 
secured as shown in the accompanying sketch. This method 
has much to recommend it, for it strengthens rather than 
weakens the frame at the point where the lamps are carried ; 
also it allows the brackets to be given any desired position 
without bending the forks, and alterations can be made with 
nothing more than a spanner. The steel clips should not be 
less than Jill, in diameter. 

IVMie Lead mid Gas Burners. 

S every burner will make a gas-tight fit on the 

^ w threaded pipe of a head lamp without the aid of 
plumber’s lead, and at times the spare burners are useless 
-unless lead be available, for the gas leaks down through the 
thread, and catches fire round the foot of the burner. Soap 
is a tolerably satisfactory substitute for red or white lead in 
emergencies. Some motorists spoil the job by being too free 
with the lead when it is used. Recently we were grievously 
affiicted by the erratic behaviour of the lamps, which varied 
from a blaze of light to an apologetic flicker every two or three 
minutes. The whole trouble turned out to be due to too liberal 
an application of white lead to a pair of new burnex*s. The 
packing had been smeared so thickly on the thread that great 
curls of it were squeezed up and dropped into the gaspipe 
below, successfully throttling down the supply until sufficient 
pressure momentarily accumulated and tipped them aside. A 
thin smear laid over the lower threads is enough. — B. H. D. 

Corrosion of Brass Accessories. 

^ Not every motorist is aware that brass corrodes 
rapidly in a damp atmosphere ; the knowledge that 
its colour “ wears the same all through occasionally deludes 
an unwar3r owner into careless storage, with the idea that a 
little elbow grease will soon restore the pristine brilliance. 
The writer was foolish enough to lay by ci costly pair of electric 
side lamps oh a shelf in an un warmed garage, and upon un- 
earthing them some three months later they fell to pieces 
like eggshells. If they had been coated with paraffin, Ran- 
goon jelly, or vaseline, the trouble would have been obviated. 
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To the Novice, 

SMfS skilled mechanic it is very often painful 

to witness the manner in which the novice handles 
his tools when effecting repairs. Like everything else, there 
is a right and a ■ wrong way of using the various implements 
which are required in repairing or overhauling a motor vehicle. 

Using the Spanner, 

SMy Every car should be provided with a set of solid- 
^ ended spanners which will fit every nut and bolt 

in the vehicle. This is not at all an impossible thing, as both 
English and French screw pitches have standard sizes for every 
nut and bolt head from Jin. upwards. If every vehicle were 
so provided, the outfit of spanners would not be excessively 
large, as there is not a wide range of sizes employed. Any- 
how, a screw spanner should be included in every outfit, in 
case of a solid spanner being mislaid, or in the event of a 
nut or bolt head not being properly gauged so that a spanner 
will not fit it. Unfortunately, this is only too frequently the 
case, and one finds a spanner marked, say, for Jin. nuts and 
bolts, which, when one comes to use it upon that size nut or 
bolt, is found to be too big for it. In such cases the screw 
spanner, of course, comes in extremely useful. In other 
instances one is by force of circumstances compelled to use a 
larger size spanner upon a nut than it is intended for. In some 
cases the difference between the two is not a great deal, and 
many use the spanner* so long as it will hold on to the nut. 
The natural consequence of this is that the corners of the nut 
get pulled off, and instead of having nice fiat sides to the 
hexagon, it eventually becomes a mere ragged circle ; in fact, 
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it may be described as of no shape at all. Instead of being 
subjected to such treatment, the spanner should be packed 
up to fit the nut, and this may easily be done by means of 
a copper coin. , In instances where the spanner is so large 
that it will not fit at all, it must then, of course, be packed 
up until it does so. This is particularly the case with the 
union nuts of the pipes in connection with the water-cooling 
system, ' as these nuts, being made to gaspipe pitch, have a 
different standard. 

Box Spami-ers and Sparking Plugs. 


SAM When using a box spanner to remove or replace a 
sparking plug, care should be taken to see that the 
spanner does not rest on the porcelain of the plug. Recently, 

while replacing a plug, on 
removing the box ■ spanner, 
it was noticed that the por- 
celain was cracked. TMiik- 
ing this was a faulty plug, 
another new and sound plug 
was put in, with the same 
disastrous result. On in- 
spection it was evident that 
the inside of the box spanner 
shouldered on to the porce- 
lain of the plug, with the 
result that when pressure 
was put on the spanner the 
porcelain cracked. When 
using a common open-ended 
spanner equal care should be 
taken of the porcelain. It 
sometimes happens that the 
jaws of the spanner are 
I'ather thick, while the hex- 
agon of the plug js somewhat low and very little larger than 
the porcelain, so that the jaws of the spanner are working in 
very perilous proximity to the porcelain, which is consequently 
apt to get an unlucky tap, especially if at all inaccessible. 

Tightening Nuts. 



2S9 When tightening up a nut or bolt, the operator 
should use discretion in the operation, otherwise he 
is liable to strip the nut or break a bolt or stud, as the case 
may be. It sometimes happens in tightening up union joints 
on oil or water pipes, that the end of the nut is burst away. 
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This happens because the operator, not finding tlie nut offer 
much resistance, continues screwing as if it 'were an ordinary 
nut and the leverage usually obtained is sufficient to break 
the nut without its being known, until it absolutely slips 
over the pipe. Nuts or bolts tightened from above work from 
left to right ; when tightened from below, in the opposite 
direction, Tliis is a little point which is often forgotten, and 
when the nut is located beneath a part, the natural action is 
to turn it in the same direction as if it were on the top. The 
result is tightening instead of slackening, or vice versa. Box 
spanners are included in many outfits ; but as these are made 
for standard size nuts, there is no need to comment on them. 
We have before stated that it is necessary to include a good 
and well-made adjustable spanner in the outfit, and we would 
here emphasise the word good’' as we have had some lament- 
able specimens of this useful tool offered to us and recom- 
mended on the strength of the statement that it is a pattern 
supplied to large firms. There are several good makes of 
spanner upon the market, and it is only false econom}^ to 
buy those of the cheap and nasty type. 

Paraffin plus Patience. 

9Qfh We do not think the penetrating powers of paraffin 
appreciated. When a nut or bolt sticks and 
cannot be unscrewed with a spanner as long as one dare use 
for the particular nut or bolt, paraffin is the remedy. It should 
be squirted all round the stubborn thread. From time to 
time w^e have been told by motorists to whom we have sug- 
gested this method that it has failed. Except in quite unusual 
cases this failure has been due to lack of patience. It must 
not be expected the moment the pai'affin has been applied to 
the thread that the trouble will be over. The nut or bolt 
should be left for several hours for the paraffin to soak in ; 
then it is almost certain to penetrate. When the nut is in 
such a position that paraffin runs away without soaking into 
the thread it is necessary to rig up some little dodge for 
stopping this. A simple way is to wrap a rag round the nut 
and thoroughly saturate it in paraffin, or, in extreme cases, 
to file a little channel on or about the nut or bolt head, so 
that some of the paraffin is retained and left to soak into 
the thread, A very good instance of the penetrating and 
freeing power of paraffin was afforded us recently. On one of 
our cars the caps over the valves take the form of large gun- 
metal plugs, which are screwed into the valve chambers by 
a box spanner with a 2 ft. lever. When starting to remove- 


(290 cmiinued,) . TOOIS AND S PARTS, 

one of these we found it impossible to stir it. All we could 
do was to bend the lever. Of course, we might have got a 
longer lever but we did not consider it safe to apply any 
greater force, so contented ourselves by giving the plug a 
copious dose of paraffin and leaving it till the next day. After 
twelve hours’ soaking the plug came out quite easily. Where 
time is of importance the part to be unscrewed may be 
warmed with a blowlamp and then the paraffin will penetrate 
much more quickly. When the nut cannot be heated the 
spanner (not a good one) may be heated and put on the nut 
to warm it. 

The Hammer, 

^ Q W d'ffis is such an eveiyday tool that it seems almost 
iScr-f superfluous to mention it ; but, nevertheless, there 
is some art in using the hammer in connection with mechanical 
contrivances and movements. For instance, the tool should 
not be used upon a cast-iron piece as though it were a lump 
of coal ; for whereas it is desired to break the coal, the iron 
is intended to be preserved, and to this end the hammer should 
be used as little as possible on cast-iron parts, as owing to 
their brittle nature it is the easiest thing in the world to 
crack or break a casting. When it becomes necessary to 
employ the hammer at all it should be used carefully and 
with moderately hard blows, which should be distributed 
over the largest surface possible, z.e., repeated blows should 
not be given upon one place whei'e it is possible to deliver 
a series of blows over a large area which will ultimately have 
the same result. 

Removing a Bolt. 

SQ3 instance where a hammer shoiild be used care*- 

fully is in dislodging a bolt which fits somewhat 
tightly in its orifice. When the nut is completely removed, 
careful aim should be taken with the hammer, and one sharp 
decisive blow given to the bolt directly upon the top and 
with the centre of the face of the hammer. 

It is, of course, perfectly clear that, if the bolt be struck 
at all sideways, the screw thread will be burred and prevent 
the nut being again replaced until the thread has been restored 
by means of a triangular file or by the edge of a square file — 
methods which do not conduce to the satisfactory worldng 
of the screw thread. Where possible, it is far better to slack 
ofl the nut until the top is level with the top of the bolt, 
with at least |in. intervening between the top of the nut 
and the face of the piece, when so much care need not be 
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exercised, as there is no danger pf spoiling the thread. In 
some cases it is even advisable to screw the nut lialf-wa^^ off 
the bolt and deliver the blow on to it rather than spoil the 
thread itself, but it mil be understood that it is injudicious 
to deliver heavy blows in this instance, as the force of the 
blow will be borne by three or four threads only, 

StraigUening a Rod, 

This is another operation where it is inadvisable 
^ hammer alone. It would be far better to 
place the rod between two pieces of hard wood, into which 
a groo\' e has been cut, for preference. When the blows are 
given direct to the rod the surface is left indented with the 
hammer marks, which, if the part has to work through a guide, 
is liable to cause it to bind ; and even if it is not working 
through such a guide, it is at least unsightly, and an evidence 
of bad workmanship to see such marks on any part of the car. 

Riveting, 

In riveting two parts together, or where the end 
of a. bolt is riveted to prevent the nut working off, 
the face of the hammer should not be used. The ordinary 
hammer is provided with what is termed either a ball or flat 
pane. The ball pane is, of course, the spherical face, while 
the fiat pane is more of the blunt wedge form. For riveting, 
the ball pane is preferable. The rivet should be held up 
tightly by the head, while the opposite end is riveted over. 
To commence the process, the edges of the rivet should 
gradually be worked over, going all the way round with the 
ball pane, and working up to the centre so as to leave the 
form of a half-round head, from which the indentations may 
be removed by means of a flat face of the hammer so as to 
leave as neat a finish as possible. 

The Chisel. 

Q ^ This is a tool which does not figure in every auto- 
mobilist’s outfit, yet it is one of those tools which, 
when it is wanted, is wanted badly. The usual '' cold chisel ” 
is made in octagonal cast steel in sizes which vary from -|in. 
to lin. in section and about 6|in, long. To get a thoroughly 
reliable tool, it should be forged, hardened, ground, and 
tempered by an experienced toolmaker. Though it looks a 
perfectly simple Job to use a chisel, when the novice comes 
to handle it, unless care is taken, sore hands and barked 
knuckles invariably follow. All that is required is a steady 
hand and eye. Put the edge of the chisel where the cut is to 
commence, and strike a deliberate blow fairly on the head; 
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The chief thing to observe is to Mt the chisel squarely upon 
tJie head, so that the full force of the blow is delivered to 
the cutting edge. If the blow is struck the least bit side- 
ways, the force is at a greater or less angle to the cutting 
edge, the result of which is, the tool jumps from the work, 
and a piece of sldn frequently flies off the left hand, or the 
edge of the chisel is broken off. 

- Files. 

Two or three of these indispensable tools should be 
included in the outfit of every motorist. Generally 
speaking, the most useful sizes to carry are 6in. long and of 
flat and half-i'ound section, of a “cut" known as “bastard," 
this being between the rough and smooth files. There is 
really an art in using a file, more so than would be imagined, 
for the mechanic who can file flat h^is something to be proud 
of. As it may happen that a flat surface has to be filed up 
at times, the method of arriving at this will be of interest. 
If an appreciable amount of metal has to be removed, the 
file should be used across the metal at an angle of 45°, first 
in one direction and then in the other, so that the file marks 
make a right angle to one anpthei*. When almost sufficient 
metal has been removed, the final touches must be given by 
“ draw filing," preferably with a fine-cut file. This is done 
by taking the file in both hands, and holding it at a right 
angle across the piece, draw it backwards and forwards along 
the surface, using a gentle pressure. It will be noticed that 
tlxe first file marks invariably show in the centre of the surface, 
and work down until they reach the edges. If a fine file is 
not at hand, it is better to reduce the cut of the “ bastard " 
by filling the teeth with a little chalk and oil. In filing fiats 
on spindles for keys, the above method is always employed. 
In reducing the diameter of a short rod or spindle by filing 
the “ drawing " action should alw'ays be used.. The most 
difficult of all files to use is the round one, and when a per- 
fectly round hole is required, it should never be touched with 
a file, but reamed out, only the roughest, of work being 
touched with a file, so far as enlarging holes is concerned. 
A file which should be carried is a flat watchmaker’s for truing 
up platinum contact points. ‘ ■ 

The Usefulness of Tin Snips. ...... ,, , 

297 Among little odd hand, tools, in the motor house 
nothing is much more useful than a pair of. tin snips, 
which may be bought at any ironmonger’s for a shilling or 
so. These snips , are not only useful Tor cutting tin, sheet 
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brass, and so on for making metal washers or any other little 
gadget,” but they are quite the best thing for cutting leather 
washers. Of course, the best way to cut leather washers is 
to have a set of leather punches, but as all sorts and sizes 
are required, quite a battery of punches is necessary, and a 
really complete set would be very costly. On the other hand, 
ordinary scissors a.re not successful in cutting any but the thin- 
nest leather, but the tin snips do the work as easily as possible. 
Pliers. 

PQjO There are several patterns of this most useful tool, 
^vhich are usually to be found in the motorist’s 
well-appointed kit, i.e., flat nose and gas. In addition to 
these, nianj'' also carry a pair of the round-nose type, which 
are particularly useful on occasions. The ordinary pattern 
flat-nose pliers are more . or less unsatisfactory tools, as the 
manner in which they are jointed only permits of their obtain- 
ing a hold upon a narrow surface of the jaws. Those fitted 
with toggle-jointed jaws are preferable, as they are thereby 
always kept parallel, and a firm grip is obtained. A pair of 
fin. gas pliers— -which will hold a circular piece up to i|in. 
outside diameter — is a veiy useful tool to have in the kit, 
as, if necessary, it may be used to tighten up nuts, but only 
in dire emergency. 

Lifting Jacks: Their Choice and Use. 

PQQ lifting jack is one of the most necessary of the 

accessories which make up the outfit for an autocar, 
A jack should be obtained which is a suitable height for the 
car, and when purchasing this useful adjunct it is advisable 
to have one or two details of the car at hand. In the first 
place, the distance (with deflated tyres) between the ground 
and the axles should be known, so that the jack can be used 
instantly when required without the trouble of packing up 
the car. Another little point is the length of the handle 
employed to actuate the jack. This should be long enough 
to enable the jack to be manipulated without the operator 
being obliged to crouch under the car. 

Jack too Long. 

If the jack is found to be too long when the time 
^ arrives for placing it in position, the problem to be 
solved is how the car is to be lifted. A method of overcoming 
the difficulty in an emergency is to put the jack into position 
(we will presume it to be under the back axle at an angle), 
and then to push the car backwards against the resistance 
offered by the jack. The power should be put on to the car 
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forcibly, but not suddenly, for if any great amount of force 
is used the car will mount to the top of the jack, and owing 
to its momentum will run over to the other side, in which 
event one’s labour will be in vain. If, on the other hand, 
only sufiicient energy is exerted to lift the car on to the jack, 
it will rest comfortably in position. 

How to Carry Tools and Spare Parts. 

Much noise and annoyance are caused b}’ the 
rattling and jingling of spare parts and tools when 
carried loosely in. the toolbox. Apart from the risk of damag- 
ing such parts as spare valves and ignition plugs when carried 
in the haphazard manner in which one often sees on quite 
first-class cars, there is always some trouble experienced in 
tiiiding the part or tool required when necessity arises. If 
a proper box with partitions for each tool and part is not 
fitted, then the spares should be carried in separate wooden 
receptacles, such as cigar boxes ; but they should previously 
be wrapped in waste or cloth to prevent knocking against 
each other and the box. Washers and nuts could be strung 
on copper wire, whilst the larger tools, such as spanners, files, 
hammer, screwdriver, etc., should be I'olled up in a strong 
rough cloth. When wound over and over so that no two 
tools touch each other, the package can be put in the tool- 
box, and the space left filled up with waste or cloths, so that 
any chance of rattling is thus quite eliminated. Of course, 
in cars fitted with properly partitioned toolboxes such pre- 
cautions are not required. Oilcans should, where possible, 
be carried in a different place from the spares and tools, as 
invariably the oil leaks out of the can if it becomes over- 
turned, and the resulting oily mess found in the toolbox 
when the tools are required does not appeal to those who- 
wish to keep clean hands when driving a car. Usually a 
spring clip or small rimmed shelf to carry the oiler can easily 
be fitted on the dashboard, inside the bonnet, or in some 
other convenient place. 

A Simple Tool Carrier. 

nos chief objection to carrying tools loose is the 

difficulty in locating the tool required, whilst a tool 
roil must be found, undone, done up, and replaced each time 
a tool is required. My suggestion for overcoming this can 
easily be grasped from the accompanying drawing. The idea 
consists in attaching a tool-carrying strip to one or both of 
the side doors, the strip being arranged loosely so as to form 
loops in which the tools are carried, as in the ordinary tool 


70015 SPARE PARTS. (302 coniinued.) 

roll. A background should be made of baize, of the same 
coloxir as the car, so as to prevent any noise, and the tool- 
carrying strip may be of the same material or leather. A 
patent leather flap can then be attached to the door so as 
to cover the row of tools. A neat method of attaching the 
flap is first to separate the upholstery from the woodwork. 




Trr: .5:-- 








I m 


A suggestion for caiTying tools iu the side door pockets. 


then insert the edge of the fiap, the upholstery being replaced 
so as to hold the flap. Beneath the row of tools can be 
arranged a pocket, as shown, to carry odds and ends, or such 
tools as cannot be carried in the loops. 

This idea can be improved upon, as shown at the right- 
hand part of the sketch. Here is shown a wooden channel. 
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which is attached to prevent the tools falling through the 
loops, whilst further to the right are shown spanners which 
are supported by bevelled tongues of wood, and secured by 
if a wooden cleat, which 

clamps both the span- 
ners in place. These 
■ • ■' cleats and Wooden car- 

^ . riers can be devised for 

each indhddual tool, 

• but this has not been 

S shown the whole way 

" along the sketch in 
order to show clearly 
the development of the 
• idea.— E. W. W. 

To Start a Stiff . 

Choose a 
screwdriver 

. t screw head slot as ac- 

Unking a stiff screw. curately as possible. 

With one hand press 
the screwdriver hard home, and with the other apply a 
wrench oi spanner, as shown in sketch. 

How to Make Shift with a Spanner a Sii^e or two 
loo Large. 

the blade of "a screw- 

fectly understood by ' , 

the aid of the accom- ^ — . 

panying sketch. Using a large spanner 
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Repairs ami Spare Parts. 

^ Before sending ^^our car into any garage for repairs, 
Ol/eJ? jg always advisable to remove all the tools, spare 
parts, lamps, etc., if they are to be kept intact and in good 
condition. Failing this, the next best thing to do — or perhaps 
it may be the better method — is to hand the parts over to 
some responsible person, with the request that they may be 
separately stored. We do not imply b}^ this any dishonesty 
on the part of the principals or workmen, but it is a fact that 
a spanner or other tool is borrowed from the car, with every 
intention of its replacement, but is forgotten, or, maybe, 
another workman comes along and picks np the tool without 
knowing to whom it belongs. Again, a lamp may be taken 
for the purpose of forging a new lamp iron, but as no one 
takes any particular interest in it, there is the possibility of its 
being lost before the car is completed. If the workman has 
to obtain the lamp from a foreman or manager, and to return 
it when it has been finished with, there is no risk of its 
departing from its proper course. In all the best repair shops 
proper lockers are provided, in wdiich the spares from each car 
are carefully and separately stored till the car is once again 
ready for the road. Of course, in all motor works worthy 
of the name the same system has long been adopted. 



Separating studs as illustrat<?d above should be fitted to the sticks of Cape cart hoods 
Their functions are referred to in Hint No, 307. 



the frame unduly springy, the doors will rattle. Altliough the 
actual play is very small, it makes a most annoying noise, 


To Stop Doors Rattling. — ^The Right and Wrong Way 
OF Folding a Hood.— A Panel Shield 
Front Edge Hoods.-— Mysterious Body Noises. 
Fitting Back Screens and Scuttles. — The Width of 
THE Wind Screen. — Front Mudguards, — A Single 
Side Curtain.— To Prevent Rattle in 
Bonnet Retainers.— Washing a NEWLy-VARNisHED 
Car.— Washing the Car.— Mud from Town Roads.— 
Cleaning Enamelled Leather.— Preparing Br 
FOR Cleaning Cars, — Cleaning Unvarnished Grey 
Bodies. — To Remove Tar Stains, — Rain Spots on 
Varnish. — Rain Stains on Bonnet, — Cleaning Mica 
Windows.- — Carriage of Spare Tyres. — Collapsable: 
Table AND Wind Shield for Back Seats.— Glass Driv- 
ing Screens : A Tip for Wet Weather. — Sque.aking 
Car Springs and How to Cure Them. — Buying a C.\pe 
Hood.— Protecting Varnish and Bright P 
After Varnishing. — A Good Anti-vibrator. — Drain 
iNG Undershields. 

To Stop Doors RaMing: 

After a car has been in use some time, especiaF 
^ ^ if the body be rather weak, the wood unseasoned. 
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and in these days of quiet engines and quiet transmissions 
body rattles and body squeaks are exceedingly irritating. All 
that IS necessary to stop a rattling door is to get a thin brass 
plate, or, if preferred, one may use a thin piece of fibre or 
leather, and fix it on to the doorpost as shown. Of course, 
a little judgment is required. One should see that the thick- 
ness of the plate is only infinitesimally greater • than the 
amount of play in the door, and if the door is loose all the 
way down another plate should be fitted about lin. or so 


Fig. X. — A hood folded incorrectly, so that the canvas matonal overlaps the uplioistery. 

from the lower end of the door jamb. The sketch shows the 
idea quite plainly. It is obviously a makeshift, but there is 
no other easily applied remedy, as nothing but entirely refitting 
the doors would stop the looseness, and this would necessi- 
tate repainting. 

The Right and the Wrong Way of Folding a Hood. 
%07 evident that many motorists do not know how 

a hood should be folded, as one sees so many which 
iire wrongly folded, the hood material being allowed to drape 
the back cushion of the rear seat when the hood is dropped. 
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This wrong position is shown clearly in fig. i, in which it will 
be seen that the draping of the back cushions is likely to give 
rise to considerable disconifort due to the unsuitability of 
hood material for an “ antimacassar ’' and to the amount of 
dust and dirt with which it is likely to be plentifully be- 
sprinkled. The correct position of the hood when folded is 
showni in hg. 2, which shows the hood material clear of the 
cushions and neatly tucked away behind the back panel. 
This ideal result is arrived at by the method shown in Sg. 3. 



Fig. 2,— The same hood folded coiTcctly. Note that the t'anvas is quite clear of the, 
upholstery, and yet the overhanging portions are none the less neatly arranged. 


On folding the hood and dropping the hoop sticks it will be 
found that the hood material, if left to its own devices, will 
ahnost always fall inwards, the main stretch drooping over 
the cushions. If, however, the operator, whilst lowering the 
hoops, px'events the material from falling forw^ard in the 
manner shown in "^vill be found that the whole of 

the mateiiai will be neatly tucked away free of the upholster}'. 
Before the fixing straps are put on, the corners of the hood 
should be tucked in, and any obtruding straps or buckles 
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hidden in the folds, but care should be taken not to get them 
so placed that chafing of the matexial may occur. 

We assume that all ca.i‘eful owners nowadays have separat* 
ing studs fixed on their hood sticks. These are little brass 
studs and sockets, such as illustrated beneath Hint No. 305, or 
their equivalents, which prevent the hood sticks from coming 


The inaRner in which the main stretch of the hood should be restrairvexl from 
overlapping the back of the seat as the hood is dropped. 


quite close together when the hood is folded down, so that 
the hood material is not chafed between the sticks. If these 
separating studs are .not employed it does not matter how 
good the hood material may be, it will very quickly be rubbed 
into holes, as there is always slight movement of the hood* 
be it strapped down never so tightly. 
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A Panel Shield. 

illustration depicts the felt shield fitted by 
t>l/o Joyce, of Birmingham, to the back panel of 

the front seat of his Calthorpe car. It will be noticed that 
this shield is secured near the floor and by four fasteners at 
the top of the back panels. The car on which this appears 
is a i2-T4h.p. Calthorpe, with 8 ft. bin. wheelbase. This 
dimension necessarily gives comparatively little room in the 
back for luggage, and consequently without some such shield 
as that shown the panels of the front seat would be likely 


to suffer considerably when luggage was carried, even if the 
luggage consisted only of small bags. We have an idea that 
this shield could be further improved upon by enlarging it 
somewhat with a fold, so that it might be used in wet weather 
as a waterproof rug for tlie use of the back passengers. 

Guitered Front Edge Hoods. 

‘'Driving a strange car recently writes a corres- 
poiT^cjent, “I was disconcerted by a constant shower 
of drops of water blown back into my face in rain, and 
apparently coining from the front edge of the hood. My own 
car is free from this nuisance, and comparisons elicited the 
fact that its foremost edge is provided with a gutter, which 
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catches all water that runs down the tilted fore portion of 
the hood and sweeps it away to the sides, where it is innocuousl3’‘ 
blown backward and awa^’ from the occupants of the car/' 

Mysierioiis Body Noises. 

% r/i A good many creaks, groans, and rattles on a car 
come from the body and bod^wvork, and many a 
silent chassis is spoiled thereby. Of course, it may be due 
to bad bodrnvork through poor workmanship and Unseasoned 
wood, but there is one cause which may affect the veiy best 
bodt^nvork, and that is the careless way^ in which people treat 
their cars. If the^kdraw up at the side of a road to admire 
a view or to enjoj^ an open air meal, in maity cases they turn 
the car on to the grass, or half -turn it on, so that one side of 
it is down in the gutter, one wheel on a high grass mound, 
and perhaps the other in a depression in the grass. Perhaps 
the car is left in this position for an hour or more, and it will 
often be found impossible to shut the doors or latch the bonnet 
until it is driven off the grass on to the road again. This 
carelessness means tlie whole time the car has been standing 
the frame has been more or less deflected > and it is very apt 
to strain the boch' , so that doors which were hitherto silent begin 
to rattle or the body to creak. It is always well, therefore, to 
see that the car is not left in a position which sets up these 
needless strains. 


Badx Screens and Scutiles. 

%¥1 Great interest has been taken in the fitting of 
A screens and scuttles to the back seat of a car, so 
that the occupants of the rear seat may be as well protected 
from strong air currents as those on the front seat. There 
are already some ver^^ clever combinations of sci'eens and 
lids " or scuttles which have been illustrated in The Autocar 
from time to time, but a good many of our readers desire to 
experiment cheapl}^ for themselves before definitely ordering 
a back scuttle and screen from their coachbuilder, as they do 
not feel sure that the extra comfort will be worth the outlay. 
Recentl}^ when answering a correspondent who desired to try 
something of the sort experimentally and cheaply, we recom- 
mended wickerwork as probabh? the cheapest in which 
he could get a, trial scuttle and screen made. The scuttle 
and screen would have to be covered with canvas or a cheap 
imitation leather, and, of course, the screen would be opaque,' 
but the affair would be quite satisfactory for trial puiposes, 
and the screen need not be made so high that the occupants 
of the back seat could not see over it. Basketwork is so 
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cheap that it the proportions of the first attempt were found 
nnsiiitable/ it would be a very small matter to have it altered 
or remade. For this work we should not recommend close 
wickerwork, but open, as little more than a frame to support the 
canvas or other coveiing properly is required. The greatest 
essential is some little ingenuity on the part of the motorist, 
so that lie may temporarily fit the scuttle without damage 
to the car, and, moreover, arrange it so that he may easily 
vary the angle and height of the screen portion. This is 
quite easy for one possessed of a little ingenuity, but if this 
essential be absent we should advise the motorist to attempt 
no experimenting on his own account. 

The PVidth of the Wind Screen. 

The standard width of a wind screen is about 4oin. 
On a prolonged drive rain may be prevented from 
blowing in at the sides of the front seat in the gap between 
the hood and the screen by means of curtains, but such curtains 
cannot be used 133^ doctors and others who make frequent 
stoppages and dismounts, as the labour of unbuttoning and 
replacing the ciurtains is too tedious. In such cases the only 
satisfactory plan is to specify an exceedingly wide dashbOcSd 
and wind screen, proti'uding sufiicientl3^ to protect the occupants 
of the front seat from rain even in a strong cross wdnd. At 
the present time 'we have a car with a wind screen 4ft. in 
width. It does not look at all unsightly, and although no 
side curtains are fitted to the hood, the occupants are kept 
even when i*aiii coincides with a sti'ong cross wind. 

Front Mudguards. 

It is evident from the state of many cars after being 
driven over muddy or wet roads that a very large 
proportion of them are fitted with unsuitable front mudguards. 
In many cases the contour of the mudguard is quite good. 
It is brought well forward over the wheel and comes right 
down to the footboard aft. It may also have good inside ex- 
tensions, so that the mud will not escape between the guaixl 
and the frame either on to the bonnet, dashboard, or stepboard. 
Yet the fact remains that whenever the car is used on muddy 
roads, splashes escape in such quantity that the car becomes 
smothered from end to end, and as often as not the occupants 
of the back seats become bespattered with splashes and spra3^ 
Till the matter is looked into these splashes at the back are 
often assumed to come from the back wheels, but it is ver\^ 
rarely they do, and it is hard to understand how they escape 
the front guards when, as we have said, these are of excellent 
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contour with the inside flaps and outside flanges. From 
experiments we have made we have found that the tx*oiible is 
due to the fact that the guards are not placed’ close enough 
to the wheels. What is not realised is that the movement of 
the front wheels up and down as the springs play over the road 
is less than that of the back wheels. It may be, and often 
is necessary, that the clearance between the wheel and the 
guard for the back shall be anything between yin. and loin., 
but for the front wheels anything above bin. is very rarely 
required, and in many cases a smaller clearance can be allowed 
quite safely. If is, of coui*se, vex'y necessary that the tyre 
should never touch the guard, as if it does the guard is almost 
sure to break off in time, and if the tyre touches at the spot 
where the guard is hxed to the wing iron it is most likely 
that the tyre will be damaged, as one of the nuts of the bolt 
holding the wing and the wing iron together will probably 
cut the cover. 

On the other hand, anything more than safe clearance 
is objectionable, as it results in the mud escaping unless tlie 
front wings are made extremely wide. It is necessary to bear 
immind that anything which escapes the front guards drifts 
alT along the car, and that guards wliich pass mud in wet 
weather pass dust in dry weather, so that the ocenpants of a 
badly guarded car are not only spattered by mini, but they 
will be continuously breathing dust-laden air in dry weather ; 
not the dust from other cars, but the dust thrown up by the 
wheels of their own car. We recommend all who are dis- 
satisfied with the mud-stopping properties of their front mud- 
guards first to assure themselves that the guards are of the 
right shape, and having done that, to consider how much 
needless space there is between the guards and tlie tyres, 
and, if it can be safely reduced, to have it reduced try the simple 
expedient of shortening the irons. To ascertain the correct 
clearance, the best way is to take off one of the front wings, 
leaving the wing iron in position, and then to drive the car 
freely over a few such obstacles as road crossings and cross 
glitters, so as to cause it to bound in the ordinary way. The 
driver should have a companion with him, whose one duty 
would be to observe how near the wheel came to the guard 
iron, which would serve as a sort of gauge, and from which 
it could easily be seen whether it would be safe to reduce 
the clearance or not. It is also a good plan to shake the car 
up and down on its springs in the garage, watching how near the 
tyre comes to the guards. This sounds rather like suggesting 
a Herculean feat, but it is comparatively easy for a weak 
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man to get a large amplitude of motion on the springs by 
lifting and depressing the dumb irons very slightly to start 
with, and as the springs respond, to continue the effort and 
the movement so that by timing his actions he can get quite 
a big bounce on the car without any heavy indmdual efiort, 

A Single Side Curtain. 

Many motorists who have had a pair of detachable 
curtains to their hoods have carried them about 
with them for years without once Using both, simultaneously. 
They have merely put up one on the windward side wdien driv- 
ing in a strong Avind wdth hail, sleet, or snow in it. They find 
that the two side cmdains make the car insufferably dai'k 
and uncomfortable, but they carry two about the country 
with them because the}? never know wdiich one they will 
want. We have solved the difficulty by the very simple 
expedient of having a single curtain which will fit on either 
side. It means such a trifling modification of the oi'dinary 
eyelet holes and buttons that there is nothing to explain to 
tiie coaclibuilder. It is simply necessary to tell him that a 
single side curtain to fit on either side is required. Incidentail}? 
w'hilc having this single side curtain, it is best to have it 
long enough to shelter the driving seat as well as the back 
seats. Space on so many cars is so valuable that the additional 
storage room for tw?o curtains, when one only is likely to be 
used at a time, is to be begrudged. 

We would issue a warning note on the subject of side 
curtains to the driver’s seat. We recently heai*d of a case 
in which an accident was imminent owing to the driver finding, 
when he had made him.self secure against the inclemencies 
of the weather that, although his gear lever was accessible, 
being inside the front door panel, the brake lever, being 
outside the body, could not be used without unbuttoning 
the curtain 1 

Needless to say, one should note whether all the control 
levers are readily accessible before attempting to drive after 
securing the storm curtains. 

To Prevent Rat He in Bonnets. 

of a car receives such scant attention as 

V bonnet, and yet what would otherwise be a 

pleasant run is often completely spoilt by the nerve-racking 
rattle and clang of a bonnet loose on its hinges and with its 
fastenings adrift. One of the most useful materials for allay- 
ing the nuisance, and which should go a long way towards 
prevention in the case of a new car, is leather. In the case 
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ot a bonnet which is hinged along the ridge and again along the 
side, great strain is thrown upon the ridge hinge when the 
bonnet is doubled back. The hinge can be easily relieved of 
all this strain by having two pairs of stout metal loops well 
riveted inside the bonnet — a pair at each end. These loops 
should be placed one on each side of the ridge hinge, and 
should be wide enough to accommodate a buckle strap about 
it in. wide, which should be so adjusted that when the bonnet 



Leatheivbuckie straps and laces prevent rattling bonnets. 

is doubled back the straps, and not the hinge, take the weight 
of the bonnet. This description is made clear on reference 
to the accompanying illustration. 

When the bonnet is closed there is often noticed a decided 
rattle between the bonnet front and the hp provided on the 
radiator to support the bonnet when closed. This rattle can 
be ehectually cured by drilling a series of pairs of holes and 
interlacing a wide leather strip — say a lace as used for joining 
up machine belting. This soft leather, forming a cushion 
between the metal of the bonnet and the lip of the radiator, 
thereby stops all rattle. 
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Bonnet Retainers. 

Owners of cars fitted with bonnets which open at 
each side must have experienced one objection to 
bonnets of this type. That is, that the two sides of the bonnet 
cannot be held open simultaneously, and that the open part 
of the bonnet has to rest on the closed part, to the detriment 
of paint and varnish. Some cars are fitted with the arranp- 
ment we illustrate herewith. The two frames upon which 
the bonnet rests are provided with recesses, and the sides of 



the bonnet are so proportioned that the ends of the lower 
edges can droj^ into these recesses, so that the two sides of 
the bonnet can be held open simultaneously, as shown in 
the drawing, without any detriment to the varnish. Most 
existing bonnets can be modified so that this effect may be 
obtained, and it will be found that it is a great advantage 
over any strap or chain arrangement, 

W ashing a N ewly-varnished Cm\ 

317 ^ newly’ vaiiiished car should stand for at least a 

week before being taken into regular use. This is in 
order to allow the varnish to set properly. Frequent w^ash- 
ing with clean cold water and careful drying with chamois 
leather and exposure to fresh air in the shade will both harden 
and brighten the finish. In wrashing a earriage, plenty of 
water should be poured carefully over the parts ; it is always 
a mistake to use a swift-flowing hose jet. It is really better 
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to use a large sponge, well saturating it and squeezing it over 
the panels of the car body, when the water, in running off. 
will carry the mud with it. Nevei" allow wnter to dry on the 
carriage, as this is very liable to stain, almost as much so 
as mud. Hot water and soap should never be applied to any 
varnished or light-coloured painted surfaces. If mud ' is 
adowed to remain on the car, it tends to make it very dull, 
the varnish is spoiled, and what would otherwise appear as 
a smart turnout will then partake of the nature of a shabby, 
dilapidated, second-hand aftair, not worth nearly the amount 
which it really is. All the paintwork being then dry, or very 
nearly so, a gloss and polish can be put upon the work by 
clean, dry Selvyts and plenty of elbo\v grease. When leatlier 
upholstery has been wiped perfectly clean, and all dust and 
damp removed, it can be brought up and made to look like 
new- by liberal rubbing with Rolledge, a special and excellent 
preparation for the purpose, wiiicli can be obtained at most 
motor depots and garages. Throughout the wasliing process 
every care should be taken to avoid w^ater being splashed 
into the carburetter or the air ])ipc. The wiring should be 
kept dry ; in fact, this refers to the entire ignition installation, 
whether it be by accumulators or by magneto. 

Washing the Car. 

Everyone knows that after a muddy drive the car 

o si-^ould be washed immediately it comes in. How'cver, 
there are times wben circumstances make it almost impos- 
sible, If the varnish is w^ell set it may not matter, but wdien 
the drive in the wet has been a ^'cry long one, and the back 
panel of the car is thoroughly plastered with mud, it, at any 
rate, should not be left unwxishcd. As a matter of fact, tliere 
w^as no great harm in leaving it for a few^ hours before the 
days of road tarring, but now one runs the very greatest risk 
of spoiling the paint upon just the parts wdicre it show’s most, 
i.e., the back panel, wings, and one or tw^o other places. We 
are not referring to roads which have been freshly tarred, 
Everyqne knows that they do harm to the paintw'ork, but 
stretches wdiich have been tarred wrecks previously pick up 
on a very w’et day, and here and there a black spot of tar 
is deposited wdth the mud on the back panel. It does no 
harm if it is washed off while the mud is liquid, but if the 
whole coating is left to cake the car will adhere to the paint 
in. such a way that it is impossible to remove it wdthout 
scratching, and the panel which w'as hitherto almost like a 
mirror will show^ little black spots, whicli can only be removed 
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by a coach painting expert, and even he will not be able to- 
do it without some little scratching. Not only so, but some 
of the road preparations have a corrosive effect, and even if 
the back of the car is not spotted, the liquid mud may eat into 
the varnish if it be left on for a few hours, and give it a sort 
of mottled appearance, robbing it of all its lustre. Therefore 
we repeat, whenever the car is very dirty, wash the parts 
wdiich are likely to be disfigured in the way we have men- 
tioned immediately it comes in. 

Mud from Town Roads. 

% JQ cleaning of motor car bodies is very much more 

Olcf important than the majority of motor car owners are 
apt to believe. Cars which are constantly driven in town and 
seldom in the country should be washed as rapidly as possible 
at the end of the day’s journey, because the mud collected 
from the town roads contains impurities which are far more 
likely to damage the varnish work than ordinary mud wlxicli 
is collected from country roads. It is almost superfiuous to 
say that buckets of water should be thrown over the body 
before a sponge or leather comes near it, otherwise the highly 
varnished body will be scratched by minute particles of grit, 
which will cut like diamonds. In winter, great care should be 
taken to prevent the water freezing on the paintwork, as it 
is liable to crack the varnished surface and cause it to peel. 

Cleaning Enamelled Leather. 

Enamelled leather hoods or api'ons should always 
washed with weak soap and water, after which 
they should be carefully dried off and then polished with a 
chamois leather. On no accoiint use oil, as so many people 
are apt to do, as this has a softening effect on the enaineb 
which in time causes it to deteriorate and lose its polish. 

Preparing Brushes for Cleaning Cars. 

3SJ many owners of cars like the operation ol 

^ cleaning them, this generally being left to some 
handy man or the regular driver of the cai', where one is 
engaged. Fewer still know how to use a cleaning brush so 
as to obtain the best results, and make such brush last the 
longest time possible. When a new brush is bought the usual 
plan adopted is to put it to work at once, but this .is not 
correct. The better way is to soak it in water for a couple 
of hours. This softens tiie bristles, and also swells the wood. 
Then the brush should be taken out of the water and allowed 
to get nearly dry, but not quite, it being left in the shade 
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during this time. Then it can be used with the certainty 
that it will shed fewer bristles than if it had been at once put 
to work. It will be found that if this tip is adopted the clean- 
ing brush expenses will be reduced very considerably. 

Cleaning Unvarnished Grey Bodies. 

When mud and dust and water stEiins have been 
removed by ordinary methods with hose, water, and 
sponge, any surviving stains caused Iw grease, oil, and dirty 
fingers can be eradicated by rubbing with soft rags moistened 
with paraffiii. Stains of quite long standing can be eradicated 
by these means, but with certain paints the paraffin may 
create a slight stain of its own, and therefore it should be 
applied to the whole area, sa^^ once in three months, and 
not emplo^j'cd at the daily washing. Its elfect is to reduce 
the depth of hue very slightly. 

To Remove Tar Stains. 

Several of our customers have suffered disfigiire- 
xiient of their cars by tar stains on the bodywork, 
and have asked us if we can tell them the best wiiy to remo\'e 
them. As it may interest many of your readers who are in 
the same plight, we write to suggest the following method 
as being the only one we have found up to the present to 
remove the splashes : 

First, if the car is dusty, hose it down wherever the tar 
is sticking, preferably with lukewarm water. Dry off with 
a leather by dabbing, making no attempt to pass the leather 
to and fro across the surfaces. Having done this, take a 
piece of some soft material — such as the best woollen ivaste 
or linen — and charging it with vaseline Or unsalted butter, 
rub the splashes until they disappear. It will be found necessary 
to change the rag frequently. Use plenty of grease. Then 
wipe off all superfluous grease, and wash the car down with 
lukewarm water and some body soap — such as Jellso. On no 
account leave the car standing with the spots on longer than 
is necessary, or they will permanently mark the varnish. 
This method has worked quite satisfactorily with us and well 
pays for the trouble it takes in doing it.-— ^Sirron Cars, Ltd. 

An alternative method is that suggested by Mr. H. Sack- 
ville Bryant, who writes; "I have tried many thii^gs, but 
find nothing so good as Fels Naphtha soap for removing 
stains without damaging the paint. The soap should be 
rubbed on a wet flannel and then rubbed gently on the stains 
till they disappear, afterwards drying with a washleather 
in the usual way.” 
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Rain Spots on Vaniish. 

^ have adopted the following method, for removing 
iiSSv spots on varnish, with great success : "Well rub 

in linseed oil (boiled for preference) with a soft rag until all 
the spots have disappeared, afterwards removing all super- 
fluous oil and polishing with a clean, soft cloth.— Francis 
':J.: ■Harris. ^ , 

Rain Stains on Bonnet. 

^ When a car has had a run in heavy rain, particular 
attention should be given to the bonnet; as after a 
long run the bonnet becomes fairly hot; and if the nain drops 
be left to dry upon it they will stain far moi'e than they will 
upon the body or wings. If circumstances do not permit of 
the car being*^ washed down at once, the precautions should 
always be taken of sponging off the bonnet and then leather- 
ing it lightly to take up the moisture, otherwise it will spot 
so badly that it wilh never look smart again until it is repainted 
and varnished. Wet mud spots are just as bad as rain. 

Cleaning Mica WindoiDs. 

So many hoods are now provided with mica lights 
that those who possess them may like to know that 
the best way to clean these lights is first to damp them care- 
fully with vinegar, and then wash it off with clean cold water. 

Carriage oj Spare Tyres: 

Most antomobiUsts when starting on a long tour 
Qj. drive, especially when the tyre covers of the 
wheels show signs of wear, provide themselves with a spare 
cover and air tube, in addition to those on the spare wheel 
or rim; The chief timible in connection with the spare covers 
is that there is no suitable place provided for carrying them 
on the majority of cars. Many owners, for want of a better 
place, fasten them on the back of the car, and in many cases 
carry a spare air tube inside the cover, partially inflated, 
thinldng they could not have a better place in which to carr^^ 
it until it is required for the purpose of repair or replacement. 
In reality, no place could be worse for carrying an air tube 
than inside a cover, where it is, especially when fastened at 
the rear of the car, subject to all the dust and dirt thrown 
up by the hind wheels. Tliis dust, with its small particles 
of grit, is carried inside the cover and settles at the bottom 
between the air tube and cover, acting like a x'ough file on 
the surface of the air tube; the vibration of the car rubbing 
the surfaces of the air tube and cover together, with the 
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(lust acting like emery paper between. Air tubes should not 
be carried in this way. They should be folded up, and the 
valve wrapped up in rag, and placed in a special bag well 
dusted out with French chalk. 

Collapsable Table and Wind- Shield jar Back Seats, 

Some years ago a Hint and Tip ’’ was given 
showing how a combined table and draught stop 
could be fitted to the back-entrance bodies then in vogue, 
and we now give a drawing of a somewhat similar arrange- 
ment for a side-entrance car. The drawings are almost self- 
explanatory, and the mission of the table is two-fold. In the 
first place, it makes a most convenient table for rocidside 



luncheons or teas, and in the second it keeps the occupanl.s 
of the back seats delightfully warm, as it prevents the down 
draught over the back of the front seats, which is so chilling 
to the feet of the occupants of the back of the car unless 
they have exceptionally good foot muffs or foot warmers in 
addition to the usual rugs. In the old tonneau days the 
table was a fixture, because the entrance was at the back, 
but in these days of side-entrance bodies it is necessary!' that 
the table should quickly collapse flat up against the back of 
the front seats. There are man 3^ simple methods of effecting 
this, and our illustrations show one. The first sketch shows 
the table in the act of being drawn up from the closed to the 
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opened' out position, and the second shows it when extended 
lor use either as a table or a wind shield. It is a great comfort 
on cars which have rather a long space bet\^en the front 
and the back seats, as these are notoriously cold, and there 
is so much wind playing around the feet that it is difficult 
to keep the rugs in position. With this wind shield this 
difficulty is entirely overcome, and the back of the car made 
delightfully cosy- Its uses as a table are too obvious to need 
recapitulation. We should add that to work satisfactorily it 
is necessary that the table should be thoroughly well made 
1)}’' a good coachbuilder, otherwise it will rattle and will not 
work easih^ When property made it can be pushed out of 



The combined table and shield in soctioii. 

A; shield in position. B, guide pegs. 

Ai, shield out of use. C, grooves for side pegs. 


the way for getting out of the car as easily and as quickly 
as one would throw aside a rug, but unless really well made 
it is stiff in action and apt to causie annoyance by rattling 
when going over rough roads. 

Glass Driving Screens: A Tip for Wet Weather ^ 

as 9 ^ observe that many drivers of cars consider a glass 

gercen in front of the driving seat to be objectionable, 
because, although it is useful as a wind screen, it rapidly 
becomes obscured by rain or snow, and constitutes an obvious 
danger in dwving. It may interest some of your readers to 
know of a very simple means of obviating tliis disadvantage 
to a great extent. I happened to see a notice of a mixture 
which is used in the United States for preventing the forma- 
tion of frost crystals on house and shop windows. I deter- 
mined to try it on my glass wind .screen, and did so with 
great success during the winter. I found it useful both in 
rain and snow. If it were a very heavy fall of snow it would, 
of course, not be effective. The mixture is : Gtycerine, fifty- 
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five grams-; alcohol, oiie litre. X had a small bottle of this 
made in these proportions. In bad weather it was rubbed 
over the glass in the niorniiig a,nd allowed to dry. Rain or 
snow quickly slid down the glass, leaving it very fairly clear. 
On one occasion one-half of the glass was treated, the other 
half left in its usual state. The difference when it came on 
to rain was very striking. — -N. B. 

Other means of obtaining the same end are suggested by 
another correspondent. If the following method is employed 
it will be found effective in causing rain drops to slide off the 
glass readily and in preventing a coat of moisture from collect- 
ing in wet or foggy weather : Obtain a small quantity of 
semi-liquid or soft soap or make a paste of ordinary soap 
and water, and smear a little over both sides of the glass. 
Then with a soft cloth or a handful of waste rub the soap 
evenly over the entire surface so that a thin transparent film 
remains. If it be well distributed and well rubbed, so that 
all surplus soap be removed, it cannot be detected when 
the screen is dry. — ^A. P. 

Squeaking Car Springs and How to Cure Them. 

Many cars squeak divStressingly on rough roads, 
and the owners are often puzzled, as they know that 
all the spring pins are properly lubricated. If you have a 
car which squeaks mysteriously, first of all satisfy yourself 
that it is not what, for want of a better term, we may call 
a mechanical squeak. That is, assure yourself that it is not 
caused by, say, an unlubricated universal joint or want of 
oil at the clutch collar. In fact, make sure that it is no part 
which is constantly revolving, as squeaks from an unlubricated 
shaft of any kind are very serious. Having satisfied yourself 
that all the running parts are properly lubricated, turn 
attention to the springs and brake rods. Oil all the pins 
and bearings, and if they are provided with grease lubricators, 
take off each lubricator, see that it is filled with nice soft 
grease, and before screwing it home again, push a wire into 
the hole in the spring pin and inject a drop or^ two of thin 
oil. Having done this, the squeak may be stopped, but it 
is almost impossible to study spring squeaks on the road. 
The way to find them out is to take hold of the dumb irons, 
one with each hand, and lift the car .up on its springs. This 
may sound an Herculean feat, but no great effort is required, 
as if. one pushes and pulls in sympathy with the compression 
and rebound of the springs, after two or three efforts the car 
begins to rise and fall 3in. or 410. on its springs. If the springs 
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are dry, the result will probably be a most distressing chorus 
of squeaks, and nothing can be done to stop them while the 
weight is on the springs. The thing to do is to take a couple 
of Jacks and put them under the frame so that the weight 
is hfted off the springs. To do this, it is usually necessary 
to use a stout piece of wood an inch or two wider than the 
frame and about 3in. square, as the jacks have to be placed 
inside the frame to miss the springs. The jacks will not be 
long enough to reach up to the wood, so it will be necessary to 
pack them up with some bricks or convenient pieces of wood. 
The illustration shows a car jacked up so as to take the 
weight off its back springs. Having carefull}^ jacked up the 
oar, the leaves or plates of the springs will come apart slightly. 


for some months. The operation must 
at the front and back of the car. 


The method of packing the jacks under the car by means of wood blocks. Note the 
. beam between the csar frame and the heads of the jacks. 

They should be forced apart somewhat more than they come 
naturally by means of a stout screwdriver, and a copious 
dose of oil poured in between each of the leaves. Then a 
little grease should be pushed between each leaf by means 
of an old tableknife, or, better still, one of the flexible palette- 
knives which painters use, and which can be bought at any 
oil and colour shop or ironmonger's. The blade of the knife 
should be thickly greased and worked up and down between 
the leaves of the spring. When this has been thoroughly done, 
the jacks can be let down and the weight taken again by the 
springs, and the trouble of squeaking will be stopped probably 

be carried out both 
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We may say that the operation does not merely result 
in the stoppage of spring squeaks, but the springs themselves 
work much more freely, and the car is much more comfort- 
able over a bad road. 

Another point to be borne in mind is that, while the 
weight is removed from the springs it is always well to lubricate 
the spring pins thoroughly, even if they are not sqtxeaking, 
as tire lubricant, especially if it be grease, will penetrate 
much more easily when the load is removed from the pins. 

" The best lubricant for carriage springs is ordinary lead 
paint or ‘ grey priming ’ slightly thimied rvith raw linseed oil, 
and about io% of graphite well mixed into the paint. This 
lubricant,” says Mr. G. H. Lanchester, "lasts a great deal 
longer than motor or axle greases ; in fact,^it will generally 
outlast two or three applications of grease.” 

Buying ti Cape Hood. 

- See that it can be swiftly erected. Some hoods 
331 take so long to unfurl that the passengers are 
drenched before erection is complete. 

See that the tilt comes well forward over the bonnet, or 
else no protection for the front scat will be afforded. 

If a wind screen be used in conjunction, see that pro- 
vision, e.g; a short drop curtain, is provided to fill any gap 
between the top of the screen and the roof of the hood. 
Otherwise discomforting draughts will sweep the rear body. 
Such drop curtain should button along the top of the screen. 

See that there is a complete set of side curtains, especially 
to shield the front seats. Many hoods permit the. front seat 
occupants to be quickly drenched, in a side wind. 

Eschew spring-push attachments for the curtains. They 
function very well while new, but may wear slack at any 
moment, and the curtains will then flap about loosely in 
windy weather, iurnbuttons are essential. 

Be content with a very small rear window. A big window 
is sure to split or crack sooner or later, and however big it 
is YOU vull not be able to reverse conveniently by looking 
through it. Therefore have a window just large enough for 
the passengers to peep through. 

Precautions in Using. 

Never furl the hood till it is dry. If lady passengers 
insist on the hood being refurled when a shower is over, resist 
them to the death, if wife or blood relation ; if guest or -ftancie. 
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submit, but put up liood again to dry immediately on reaching 
garage, unless it be made of Kamac, which is the only material 
vve have found which can be furled wet without damage. 

Sternly forbid lady passengers to place parcels in the 
folds of the hood when furled. 

Overhaul the joints of the framework for any unpinned 
nuts. Most hoods embody several unsecured nuts, which are 
veiy liable to jar off, and their loss may render the entire 
hood useless. Either carry spares or sx^lit pins or fastnut 
washers. 

Protecting Varni^^^ and BrigM Paris. 

Paraffin should never be relied upon to protect 
polished metal surfaces against rust. Although exceh 
lent as a rust reducer, it does not prevent oxidisation — indeed, 
it rather provokes it when left in contact with a metal surface. 
It is therefore a mistake to rub bright metal over with 
paraffin ; vaseline alone should be used for this purpose. 
To protect bright copper or brass surfaces against the weather 
it is necessary to coat them with a quick-drying transparent 
varnish, similar to that used for the preservation of process 
blocks. Such x*>rotective varnishes are sold, but if not readily 
obtainable, a serviceable one can be made by dissolving a 
little resin in rectified spirit, and filtering the solution through 
a j)lug of cotton- wool, which will deprive it of any excess 
of resin. This varnish should be applied as thinty and evenly 
as possible, for it dries almost immediately. When desired, 
the thin transparent coating of varnish is easily removed by 
rubbing the surface with a soft rag dipped in methvlated 
spirit. 

A jter Varnishing. 

We would advise those who are taking delivery 
of new cars, or old ones which have been done up, 
to test the varnish for dryness by pressing the thumb hard 
up against some imexposed portion of the body ; pressure 
should be j3ut on the varnish for several seconds, until the 
heat from the thumb is transferred to the jpaint. If the 
thumb comes away from the varnisli without any feeling of 
stickiness, it may be taken to be j)erfectly dry, but any 
tendency to stickiness denotes that the varnish is not set, 
and should, if po.SvSible, be given several days more in which 
to dry. Any dust or dirt which comes in contact with im- 
perfectly set varnish dulls, if it does not spot, the finish. 
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A Good Anti-vibralor^ 

The usual rubber mat fitted to the floor of motor 
possess a large amount of elasticity or 
ability to eliminate the vibration resulting from the working 
of machinery and from contact with the road. As is well 
known, most floor mats are made of some composition which 
possesses very small resiliency, and which is extremely heavy. 
We have found that if an ordinary door mat is fitted to the 
bottom of the vehicle this almost entirely removes vibration ; 
it is also warmer to the feet, and is very easily cleansed from 
road dirt by the simple process of shaking, as is usual with 
ordinaiy door mats ; and, furthermore, when going a long 
journey in the car, the vibration to the feet is very much 
less than when nibber mats are fitted— in fact, one could 
practically sit all day in a car without experiencing discomfort. 
It is well known that with the ordinary rubber mats fitted 
such is not the case, so that we can confidently give this tip 
to those who are exceedingly sensitive to vibration. Possibly, 
also, even if the mat were fitted to suit the floorboard, it 
would be found to be less expensive than rubber. 

Draining Undershields. 

If there are large drain or scupper holes in the 
undershield there will never be any accumulation of 
grease or oil. There is no great danger in such an accumula- 
tion ; the danger is in the leakage of petrol. If the carburetter 
floods, or petrol by any means runs into the undershield, it 
cannot run out ; and if the petrol catches fire, there is the 
accumulation of oil and grease to feed the flames. However, 
the point is this, that if there are drain holes, the grease 
cannot collect, and any petrol which escapes will instantly 
run out. The absence of such scuppers has resulted in the 
total destruction by fire of several cars. If the undershields 
had been well drained there would only have been a small 
fire, which would have been ver^r easily stopped and quite 
short lived — nothing more than could be smothered with 
a riig» 


DRIVING. 

Driving Hints. — ^What is SiciLFut Driving ? — Pulling 
INTO THE Kerb.-— How to Gross Freshly Laid Stones. 
— ^Driving over Tar. — ^T o See Well at Night. — Side- 
slip : Its Cause and Prevention.— To Avoid Side- 
slip ON Ice-bound Hills.— Driving and Tyres. — ^Driv- 
ing Home on , the Rim.— Driving on the Brake. — 
Braking. — ^The Descent of Steep Hills. — ^Turning 
Corners. — Slipping the Clutch when Hill-climbing. 
— ^To Haul a Car.— Petrol Leakage : Lamp Dangers. 
— ^Tapping.- Safe Starting of Kicking Engines. — 
Quiet Starting.- — ^Starting on the Switch. — Diagnos- 
ing Causes of Stoppages.— Contributory Causes to 
Loss OF Power. — ^H ow to get the Best Work out of 
a Motor.— To Save being Dazzled. — ^Attention to 
Tyre Valve and Bolt Nuts.— Danger of Spoking 
Back Wheels. — ^H ow to Keep Spectacles Dry in Rain 
AND Mist.— A Wet Weather Tip for Open Cars, 

Driving Hints. 

The mere matter of driving a motor car in the 
sense of getting it to a given point and back again 
without serious contretemps is a comparatively easy and simple 
accomplishment, even to a beginner, after a little practice, 
but, as in many of the details of golf — the grip, the swing, 
the stance, etc. — ^there is a right and wrong way, an easy and 
an awkward way, and sometimes a safe and a dangerous way 
of carrying out a number of the necessary operations. In 
order to exemplify the alternative methods in a few of these 
operations, I have “ posed ” before that fearsome individual, 
a photographer, and the results of our united ejSorts are shown 
in the accompanying repi*odiictions. 

Take No. i. Notice the fierceness " with which the gear 
lever is being gripped preparatory to making a change. This^ 
to my mind, is a fault, and one from which a great number of 
drivers suffer, for unless there is some defect in the mechanism 
actuated by the movement of the lever, making the latter 
excessively stiff to operate, such a fierce grip is not only un- 
necessary, but a distinct disadvantage, for it tends to encourage 
undue roughness and force in changing, and thereby the teeth 
of the gears suffer. Why not hold the lever, for a forward 
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No, X. — A fierce grip on the change speed lever — a bad method, 

movement, or for forward and across the gate, as shown in 
No. 2 ? This method gives all the grip mid certainty of move- 
ment that is required, and ’there is no implied necessity for 
great force as with No, i. 


No. a. — The proper hold for a forward movement. 

Illustration No. 3 can be taken to represent either the 
finish of the forward movement wdien the lever is held as 
shown in No. 2, or the “ grip ” before commencing a rear- 
ward movement. In the former case the action of '' chang- 
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No. 3, — The finish of a forward movement, or ready for a backward pull, 


No. 4.— An alternative grip particularly suitable for some gears. 
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ing '* lias been an easy na.tural operation ; no movement of the 
wrist has been required, the V formed between the thumb and 
first finger merely turning slightly round the top of the lever. 

But imagine this same photograph to represent the grip 
for a rearward movement ; no more force is required than 
can be transmitted by the two fingers as showm. By hold- 
ing the lever with the two fingers thus, firmly, of course, the 
action to revert to the position of No. 2 is far more easy and 
natural than if tlie fierce grip showm in No. x be again used. 


Noi — A comfortable hokl on the steering wheel but one having its disadvantages. 

Illustration No, 4 shows an alternative method of hold- 
ing the lever for a movement back and outwardly across the 
gate. I have found some advantage accrue from this method 
when the sliding shaft of the lever is liable to bind in cross- 
ing the gate. A number of cars arc far from 'j)erfectdn this 
respect, and the benefit of this grip is due to the fact that 
the natural pressure of the wrist and arm is then directed 
outwardly., I have noticed that the tendency to bind in 
crossing the gate is more often felt to a greater extent in 
passing from the inner side to the outer, and in such cases I 
can recommend this method of holding the lever. 
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Nos. 5 and 6 show two ways of holding the steering wheel, 
and, apart from the position as shown in No. 6 looking and 
feeling, to my way of thinking, far more natural and comfort- 
able, it has the advantage — demonstrated in No. ,3— that in 
reaching to the gear lever, when the latter is in its most 
forward position, there is no tendency for the movement of 
the body to cause a pressure of the hand on the wheel which 
might tiirn the latter at all. 


No. 6,*— A better hold on the wheel, and a more comfortabJe position. 

In making the change of gear mentioned with the wheel 
held as in No. 5, there is undoubtedly some liability that 
an unintentional movement of the wheel will be made away 
from the body on the left side. This especially applies in 
the novitiate stages of driving, when the required restraint 
to prevent any movement of the wheel in changing is often 
overlooked during the operation. 

Personally, too, I find that with the left hand held at 
the bottom or in the centre of the wheel, as shown in No. 6, 
steering is accomplished to a nicer degree _of accuracy and 
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precision in making small deviations from the straight line, 
and simply by a small movement of the wrist, which is all 
that is then necessar 3 ^ ^ ^ 

Nos. 7 and 8 have relation to what, I admit, is an old 
theme in connection with starting the engine, but t hope the 
illustrations will emphasise the point and enable me to add 
one or two remarks on the subject. 


No. 7 shows the — well, not fatal, but greatly-to-be- 
deprecated method of commencing with a downward push 
stroke in starting. The probably dire results to the wrist in 



No. 7. — Avoid starting aii e.igine this way. 


the event of a backfire are very apparent, but there is another 
danger in the operation when, as is very often the case, a 
position is taken up as shown. That is to say, by almost directly 
facing the car in this manner it will be necessary to bend 
the knees in the course of making a complete revolution of 
the handle. This naturally, when the knees are bent, brings 
one or both of them into the path of the handle, and if a 
backfire gccurs then — which would be when the handle is 
in the opposite position to that shown, t.e., as in No. 8 — the 
chances are a broken or damaged kneecap will result by reason 
of a violent blow from the backward movement of the handle. 
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Far better and easier is it to take up a position as shown 
in No. 8, where the right-hand side of the body is directly 
towards the car, the left-hand resting on the dumb-iron and 
using the latter as a “ steady” and a point front which some 
leverage can be obtained. In making a complete revolution 
of the handle, if the knees are bent to any extent at all, they 
are in an}'- case and all the time quite outside the path of 
the handle in the event of a backfire and in the natural course- 
of the swing. And last, but not least, No. S shows the correct 
and safe method of commencing the swing with a pull-up stroke 



No, 3. — A better and safer starting position. 


The position of the feet as shown in No. 9 is not to be 
recommended when the clutch is “ in ” and the brake “ off.” 
The heels, if not the whole of the foot, should be kept firmly 
on the 'floorboard, for by resting the weight of the foot on 
the clutch pedal as shown, a, large amount of unnecessary 
friction and wear takes place at the clutch fork. Not only 
so, but by reason of the pressure thus exerted against the 
clutch spring, there is a decided liability that unless the power- 
of the latter is considerably in excess of what is necessary, 
the clutch may sooner or later commence to slip. I may 
say on this point that I have more than once noticed when 
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No. 9. — A bad position for operating the pedals. 

riding as a passenger on a car in traffic or tlirongh a town 
that the driver— not a man of very lengthy experience, 
perhaps, bnt then these remarks are not particularly addressed 
to ** old stagers — has unconsciously caused the clutch to 


No. to. — The nervous uncomfortable position of the amateur. 
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slip ior considerable periods, merely by exerting a veiy slight 
pressure on the pedal, quite nnintentionaliy, in addition to 
the weight of the foot and leg. ' 

Nos. lo, II, and 12 almost speak for themselves, and 
my only object in reproducing them is to decry the extreme 
positions or seats shown in Nos. lo and ii. The awkward, 
apparently nervous, and nncomfortable seat of the former is 
frequently adopted by beginners. There is no additional 
safety or precision in the various operations to be obtained 
by leaning forward in this way — fact, the “easy scat/' as 
shown in No. 12, decidedly adds to certainty of movement, 
in steering or depressing the clutch, for instance. 


No, II, — -The inelegant position which has been chiistened “the chauffeur’s lounge.” 

As for No, 1 1, the" inelegant seat/' which has , been 
called the “ chauffeur’s lounge/’ but which, T am sorry to 
notice, is sometimes adopted by others — well, don’t cultivate 
it ; it’s not pretty nor clever, neither is it comfortable. As 
regards the latter point I know that I was most uncomfort- 
able when posing for the photograph, and quite thought I 
had rather exaggerated the position. I see now that I did 
not go far enough really to form a decidedly striking “ dreadful 
example,” but it proves to me that this lounging pose is not 
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No, 12. — An easy and comfortable seat ready for all cmergencks. 


assumed for reasons of comfort or ease, but, 1 suppose, because 
those who adopt it imagine that it looks sporting, clever, or 
something of the kind. This is not a place to express a too 
emphatic, even if honest, opinion of this attitude in driving 
and its exponents, but T would say to the latter, surely you can 
have no idea how — well, “ rotten ” it looks, even if you realise 
how uncomfortable it is. — Marcus W. Bourdon, 

What is Skilful Driving? 

What do we mean, or what should we mean, when 
we say that a man is a “ clever driver ” ? My idea 
is, a man who so manipulates the car which he has under his 
control as to cause the least possible anxiety to bis passengers, 
the least inconvenience to other users of the road, and the 
smallest amount of wear to the integral parts of his car, in 
addition to possessing and utilising a dexterity and knack in 
the carrying out of the various necessary and usual operations, 
such as steering, gear changing, etc. I do not consider that 
the individual who exhibits even a marked ability in these 
iTSual operations, without considering the first-mentioned 
points, is a skilful driver. 
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Considerate Driving. 

It may be asked wliy I include consideration ’for passengers 
and oilier users of the road in the essentials of skilful driving. 
Well; it is generally admitted that for anyone to be proficient 
or skilful or clever at any work or pastime, he should exhibit 
a thorough knowledge of all the details in that connection, 
not merely specialising sldll in the indispensable elements. 
And surely the comfort and nerves of the passengers ai*e 
details which should be taken into account in the driving of 
a car. Why should not the ability to produce confidence 
and ease on his part be judged as an essentiar to be attained 
before the title “ skilful driver is merited ? There are some 
individuals who cause their, passengers to be in a state of 
apprehension at every corner, vehicle, or obstacle which is 
encountered ; this .surely denotes incompetent driving. 

Regarding inconsideration to other users of the road, this 
is often, I think, to be accounted for by a lack of knowledge 
on the part of the driver of the rules and courtesies of the 
road. If l am correct in so thinking, then there is necessarily 
ignorance in this direction, and, as I have shown; to be 
denominated skilful, every detail must be considered. 

There are some drivers — and I am sorry to be compelled 
to include amateurs as well as professionals— who, whilst they 
hold the steering wheel, cease to be or act as gentlemen, and 
this cessation may be due to want of knowledge or not. T am 
not addressing these in particular, but wish also to include 
in the following remarks those who; whilst they drive in a 
considerate manner to the best of their ability, do not reflect 
on the result of their actions in matters which I admit are 
details, but which, by pedestrians and cyclists, are magnified 
into grievances when looked at from their point of view. 

Sounding THB Horn. 

One of these matters has to do with the use of the horn. 
At corners, do not “ hoot, hoot, hoot,'’ as though you ex- 
pected everybody to clear the road for your coming — you 
may not so expect, but do not let it even appear that you 
are anticipating this— but give a warning blast or two if you 
like, and then drive as though ^mu expected to meet a vehicle 
coming in the opposite direction. A hint to novices, by the 
way. If you apja-oach an unexpected corner, and think that 
you have not time to use both the horn and the throttle, or 
when you arc overtaking or passing another vehicle, use the 
throttle first. If you do the reverse, you will perhaps imagine 
that it is necessary to continue to give warning, and, neglect- 
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ing to slow down, yourself, take the corner or pass the vehicle I 
at a higher speed than is really safe when your inexperience ! 
is considered. 

I am of the opinion that an excessive nse of the horn ^ 
denotes either one of two things — nervousness or selfishness. ^ 
The driver is either fearful of the result of Ms own actions, : 
or so inconsiderate as to expect others to clear the way with- 
out any slackening of speed on his part to help the desired ^ 
effect, * There are exceptions to this, of course— the sleepy 
waggoner, the tilt-covered van, for instance — ^biit as a rule 
a polite warning is all that is required. 

Passing Cyclists. 

Many motorists have not experienced the helpless feeling j 

which possesses a cyclist when being overtaken by a car which [ 

allows perhaps ift. or 3ft. clearance in passing. This feci- '• 

ing of helplessness is not occasioned by want of confidence ; 

in the ability oTthe driver of the car, but by an uncertainty 5 

on the part of the cyclist regcirding his own ability to keep I 

a straight path. Do not tMnk by showing how closely or i 

correctly you can steer that you will engender confidence, 
but give as much clear space as you can. Bear in mind that ! 

you would have to face an unhappy time if the cyclist swerved 1 

and an inquest or an action for damages ensued. The skilful i 

driver allows for deviations by the cyclist ; he has knowledge I 

of the uncertainties of the road unpossessed by the unsldiled 
drivei:. — Marcus W. Bourdon. | 

Pulling into the Kerb. | 

have often noticed that careful motorists are 
worst hands at bringing a car close to the kerb I 
without touching it. Because they arc careful, they are 



If Sketch showing the visual position of the wing in relation to the kerb when the’ stear 
s<3e wheel is sin, from the latter. The sketch was made sitting- in the driver;s iseat. 
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dcteniiined not to riiii the risk of straining the wheels, axles, 
or steering eonnections b}^ touching the kerb, and, in con- 
sequence, they more often than not err the other way, and 
instead of bringing the car within, say, aiii. or sin. of the 
.kerb, they pull up ift. or more away from it, and possibly 
have to back and edge in a bit closer. 

While we would always rather • see a driver keep well 
away from the kei*b than touch it, even with a mere ‘" kiss/’ 
the happy medium is, of course, better, and it is quite easy to 
strike it 'by taking a little trouble. Owing to the height and 
width of the wings in relation to the front wheels, it is often 
difficult to tell just where the wheels are when one is seated 
in tlie driving seat and pulling up towards the near-side kerb. 
Obviously, it is easy enough ■ when pulling up against the 
off-side kerb. 

All that is necessary to enable a near-side kerb — where, 
of course, the majority of stops are made — to be approached 
in the de.sired manner is for the driver tc make an experiment 
or two. First of all, he should drive up to the side of the 
pavement in a quiet street, noticing carefully the line of sight 
from the eye to the kei'b. As the driver is on the right-hand 
side of the car and the kerb on the left, the left wing will 
apparently overlap the kerb considerably, when, as a matter 
of fact, the wheel may be actually? loin. or 12 in. from it. It 
is therefore only necessary to note very carefully exactly 
how much the left wing overlaps the pavement when the wheel 
is within 3 in. of the kerb. If the car be placed in this position, 
and really careful blxservati on taken of the apparent overlap 
of the wing on to the pavement, there will be no longer any 
difficulty about judging the position of the invisible wheel 
in relation to the kerb. The .sketch reproduced herewith 
shows the actual amount of wing overlap noticed from the 
driver’s seat of the car upon which the sketch was made, the 
wheel then being 3in. from the kerb. It is also useful to make 
a few experiments in the open country^ as we believe that 
some drivers who do not “ give way ” to approaching traffic 
think they are as far over to the left as they dare go — when, 
■as a matter of fact, they are from i8in. to 2ft. further out 
from their owm side than they should be. 

How to Cross Freshly Laid Stones. 

339 French automobile papers the 

meritorious Michelin, having instituted an enquiry 
as to the most harmless way of drnlng a car over freshly 
laid patches of road metal, has .summed up and prCvSented the 
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replies received. The case is put from two points, according 
‘to whether the stretch of fresh metal is longer or shorter. 
Tn the case of a short stretch, and when a detour to avoid 
the stones is impossible, it appears to be the general opinion 
that the manner in which least harm can be done to tyres 
is to i*un declutched over the section at as low a speed 'as 
possible. That is to sa,y, the driver should take the patch 
declutched sufhciently fast to land just clear of the stones 
on the other side. This requires some little judgment, for 
it is obviously highly undesirable to enclutcli and deliver 
drive to the back wheels while still on the destructive surface. 
On the other hand, if the patch be of too great a length to 
be free-wheeled in the manner suggested, it is generally con- 
sidered best to change down to first speed, and at that speed 
to pass over the stretch as slowly as possible. The driving 
impact is thereby greatly lessened, and the tyres are saved 
to the utmost possible degree. 

Driving Over Tar, 

Complaints arc constant as to the damage done 
paint and varni.sh of cars which arc driven 
over the tarred stretches before the tar lias had time to 
dry. Not only so. but in many cases the dressing of fine 
gravel or chippings is either badly spread or very thinly 
spi’ead. Indeed, in some cases nothing is thrown on the tar 
at all. Now, it is obvious that the only to minimise 

tar splashes is to go very slowly, but even when tliis is done 
the chances are that in nine cases out of ten several nasty black 
S})ots will be found on the body panels, wings, and elsewhere, 
and the motorist is often surprised at this when he rcfiects 
how slowly he drove over the tarred surface, and he is almost 
inclined to think that he might ji^st as well have run over the 
tar at a higher speed. As a matter of fact, this is not the 
case. The slower one goes over the tar the better, but we 
arc firmly convinced, from observations we have made, that 
the harm is as often as not done immediately after the tar 
has been past, a.s the driver quickens up instantly. The 
treads of his tyres are covered wdth tar and grit, and this 
files off at once owing to the speed of rotation of the road 
wheels. What should be. done is not only to drive slowly 
over the tar, but to accelerate very gradually indeed after 
it is passed. If the car be kept dead slow after the treated 
stretch of road has been, crossed the dust of the untaixed road 
'v'ery soon absorbs the tar on the tyres, and it will drop 
away gently and without being thrown at the car. 
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To See Well al Night. 

ezMf since Mr. Fre<!cric Coleman gave us a 

go(xl tip in connection with night ciiiving. He said 
he had been trying the difference between clri^'^ng with 
acetylene head lights and tlie pai'a^n side lights in use 
sijnultaneouBly and with the pai*affin side lights turned out. 
and he had found he could see much better without the side 
lights. Now, everyone knows that the side lights are quite 
useless from a driving point of view. They are all vert’ well 
to use for a short time between the lights or for town work, 
but directly one gets into the country nothing is of any real 
use except a. good pair of head lamps. At the same time, 
while the side lamps are no good so far as lighting np the 
road is ccmcerned, they may baffle the driver and to some 
extent spoil his night eyes, as they throw a light upon the 
wings and the front of the bonnet, and this means that from 
the driving point of view the 'real driving light from the head 
lam] IS is to some extent discounted. We have tried Mr. ('ole- 
man’s ]ilan several times since he told ns, and we have no 
hesitation wliatever in stating that one can see better and 
further when driving at night with the head lights only than 
one can with the combination of head lights and side lights. 
To comply with the law one of the lights must be on the 
extreme right or off .side of the car : a centrally placed head 
light is not sufficient. 

Side-slip : Its Cause and Preveniion. 

Speaking generally, there arc two causes of side- 
slip. The first is due simply and solely to endeavour- 
ing to drive round a corner too fast, in which case the cen- 
trifugal effect tends to slide the car broad.side off the roatl. 
The resistance to such sliding is determined by the adhesion 
between the tyres and the road, and when the road surfaces 
arc extremely greasy, particularly under trees, the adhesion 
pro\ ided is not sufficient to maintain the car on i1s proper 
cour.se at high speed. To drive without risk of side-slip one 
has. therefore, to slow down far more at bends and corners 
than is the case when the roads are dry or thoroughly wet, 
Pligli speed at corners is the simplest cause of side-slip, and 
trouble of this nature may, of course, occur on a dry road 
if the corner be taken extremely fast, 

Next to a dry road the best adhesion is provided by a. 
surface -which is thoroughly ivet, a moist or drying surface 
being generally a greasy one, but in some Umestone districts, 
such as Derbyshire or Somerset, the surface is always greasy 


DRIVING} {]42 con fumed.) 

when it is wet. and in consequence great care must be 
exercised in taking corners. 

The other cause of side-slip, which is not so generally 
understood, may present itself when the car is being driven 
perfectly straight ahead. As long as all four wheels roll 
freely over the ground, side-slip of this kind will not occur, 
but if the brake be applied Imrd, one (or both) of the rear 
wheels may be locked and will slip in a straight line. Imnic- 
diately such straight line slipping takes place, the wheel in 
question loses its lateral gxip, of the road, and can slide side- 
ways. That this is true can be easily demonstrated by the 
following experiment : Place a loaded car on a wet grass slope 
with the engine stationary, and attempt to push the car side- 
ways down the slope. It will be found that the car is im-, 



Fig. .1; ■ 

movable, llien run the engine and engage the first gear, 
locking the front wheels so that the car cannot travel forward, 
but allowing the rear wheels to spin. It will then be found that 
the rear of the car can easily be pushed sideways. This experi- 
ment is mentioned in detail to explain; how easy it is to move 
the car laterally or towards the gutter when the road wheels 
spin. It teaches us that at no time must the wheels be 
allowed to rotate in relation to the ground when the surface 
is slippery. Otherwise, if the road be at all cambered, the 
car will slip down to the gutter. Such slipping can be stopped 
by causing this relative moment between the wheels and road 
to stop, either by slowing down the engine , or taking out 
the clutch. Similarly, if either wheel be locked by means 
of the brake the car is liable to move laterally or skid. Such 
side-slipping can be arrested by x'eleasing th^ brake. 
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It therefore follows that on greasy surfaces the brakes 
should be used gently, and the brake surfaces must not be 
allowed to become fierce. Also the clutch must not be engaged 
quickly nor the engine accelerated suddenly. With a powerful 
car on a greas}^ road it is possible, by merely opening the 
throttle two or three notches, to cause the back of the car 
to slide down towards the gutter. Closing the throttle to its 
original position allows the car to resume its normal course. 

Fortunately; side-slip is generally confined to the rear 
wheels, though occasionally the front wheels slide when taldng 
a corner too fast. Little can be done with a front wheel skid, 
and the only precaution is to slow down at bends or to use 
suitable non-sldd treads. 






Fm. 3 . 


If the back wheel slides towards, say, the left hand, it 
is obvious that the front of the car will face the right-hand 
footpath; The first thing to do is to take out the clutch and 
release the brake, if it has been applied. This will stop the, 
skidding and allow the car to travel in a straight line, which 
will be towards the right-hand path, as indicated in the 
sketch; fig. I . The driver must consequently turn Ids steer- 
ing wheel to the left, so as to bring the car into its proper 
line again, and when the car is perfectly straight the clutch 
can be let in gently. The beginner is rather apt, as soon as 
the car commences to slide, to apply his brakes, which simply 
accentuates the side-slip, and it must be remembered that 
the brakes should under no consideration be applied until 
the car is in its proper course again. The correcting of a side- 
slip by means of the steering wheel should be contemporaneous 
with the side-slipping of the rear of the car, with the result 
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that tlic car subsequently travels in a line parallel to its 
original path, as shown in fig. 2 , this view also showing the 
original and intermediate positions of the car. 

It may be well to mention one frequently recurring case 
where side-slip occurs. One is driving on a somewhat narrow 
and cambered road which may be perfectly straight, and 
when meeting a veliicle has to pull down towards the gutter. 
On turning the steering wheel to resume one’s position towards 
the centre, or crown, of the road, a beginner is surprised to 
find that his car heads for the right-hand pavement, as shown 
in fig. I. In such a case, he should, of course, immediately 
declutch and exaggerate his steering towards the left-hand 
side of the road, refraining from using the brakes. He udli 
then regain a straight line, and. it is hoped, will have learnt 
an 'important lesson. That is, never to steer sharply from 
the gutter towards the crown of the road when the surface 
is wet or gi*easy. This applies to starting a car from rest 
as well as in the case mentioned. The cause is chiefly that 
the adhesion of the driving wheels is insufficient to overcome 
the centrifugal effect, whilst at the same time thei'e is a slight 
tendency for the wheels to skid forwards, which, as staged 
previously, is in itself a cause of side-slip. 

When pulling up at a kerb, it must be remembered fhat 
the car will skid towards the gutter if the road be greasy 
and the brakes applied suddenly at all hard. This may in 
many cases ,.lo no harm, but if the hood overhangs much 
and tliere is an adjacent lamp-post some damage may be 
done b}^ a more or less serious collision. 

Side-slip can be absolutely prevented, so long as no reck- 
less driving is indulged in, by the use of non-skid devices, 
such as studded tyres, Parsons chains, etc., and it behoves 
the beginner to see that he is either safeguarded by means 
of such fitments or else capable of dealing with an occasional 
side-slip which may occur to him. The best course is to 
drive very slowly on greasy roads, not to accelerate quickly, 
and to apply the brakes gently. — Eric W. Walford. 

To Avoid Side-slip on Ice-hotmd Hills. 

%4 % have most of us had experience of driving on 

frozen roads, and the novice will find, or has pro- 
bably already found, that extreme caution is necessary when 
descending winding hills. There is one practically safe method 
of descending without danger, and this applies, of course, to 
slippery roads of any kind. It merely consists of driving with 
the wheels at one side in the gutter. If one wheel is already 
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in the gutter, there is very little tendency for the car to slip 
out, of it. Again, if the car is close to the pavement, a slip 
of an inch or two into the kerbstone is not much to worry 
about. As long as one stays in the gutter it is impossible 
for the car to turn round and go broadside down the hill. 
Flirt lier, in many cases roads are only frozen on the crown, 
and at the side and in the gutter there is pretty good holding. 

Driving and Tyres, 

Undoubtedly the largest item in the cost of running 
is that dne to the upkeep of the pneumatic 
tyres. This item varies very largely with different drivers of 
cars, and a low bill for tyres is usually attributed to luck. Now, 
luck plays a ver}? inconsiderable part in this resi')cct ; I'eally 
and truly, one might say no part at all other than that of 
missing broken glass and horseshoe nails. The most seriou.s 
damage which is done to tyres is that due to excessive speed, 
overloading, sudden letting-in of the clutch, misuse of the 
brakes, and driving over newly metalled roads with the full 
power of the engine operating at the road wheels. All of these 
are practically and solely entirely due to bad driWng, and 
have nothing to do with inherent bad properties of the tyre. 
With the flexible throttle control, as fitted to modern cars, 
the necessity of constantly applying brakes vanishes, and if 
onl}?" reasonable care is exex'cised by a driver, almost the whole 
of the running can be done on the throttle ; hence the brake 
need only be used on very severe hills and for pulling up at 
any place. Some clutches are much fiercer in action than 
others, but the knack of gently letting in the clutch can he 
acquired if intelligently jiractised, so that no snatch is trans- 
mitted from the engine to the road wlieelsv The sudden 
action of any clutch or brake simply causes lumps to be ripped 
from the tread of a tyre when on a rough road, thus the life 
is very considerably reduced. 

Another point : Overloading the tyre. The buyer of a 
car should insist upon having tyres with an ample margin for 
the weight carried. The first cost may be a few pounds higher, 
but in the long run this is saved over and over again. 

It should always be remembered that wet sui faces cut 
rubber much more readily lhaii dry. In the case of small 
cuts on the tread, these should at once be filled with one of 
the special tyre stop ” preparations, or preferably vulcanised, 
to prevent them opening out or being further cut. If the.se 
remarks are digested, the t^u-e bill will be considerably lessened, 
apart from so-called luck. 
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Driving Home on the Rim. 

jT It niiist occasionally fall to the lot of every motorivSt 
himself obliged to drive home on the rim — in 
other words, he is unable to keep any air in his tyre, he is 
without spares or too short of time to struggle with a refractory 
inncivtube, and so elects to drive on and ignore the conse- 
quences. Common prudence will suggest a moderate speed, 
and if the distance to be tra\'ersed be short, the security 
bolts well tightened, and the road surface smooth, it is possible 
that little harm may be done. Supposing* the cover to be 
badly burst, while the tube is in good condition bar the burst, , 
it is a good plan to remove it and drive on the cover alone 
— its last drive most likely. . If both cover and tube ai'e in good 
order, and the deflation is due to a puncture or loose patch, 
it is well to screw the bolts up for all they are worth, and if 
the cause of puncture is to be found in the shape of a nail 
or boot tip, remove it., When putting things right in the 
privacy of your motor house you will doubtless And the 
leather heads of the security bolts badly crumpled ; if they 
will straighten out so much the better, if not they can be 
made good with canvas. A most important point is to see 
that they are not bent out of shape as regards the plates 
which form the heads. These are in the form of a flat- 
bottomed \J , and the sides arc very liable to spread under 
such treatment as I have suggested. If they are put back in 
such condition they fail to bed down into the rim, and in 
consequence the inner tube will be able to blow down nnder . 
them, and give way at inconvenient times. Not that any 
time is convenient for tyre trouble, but some times are less 
inconvenient than others. — H. Scott Russell. 

Driving on the Brake. 

very bad pi'actice to drive oh the brake, . 
though some people who know no better think it 
showy. By driving on the brake, we mean driving jerkily. 
For instance, we will assume that the driver is coming to 
a turn or overtaking a block in the tra£6.c. Instead of reduc- 
ing his speed gradually as soon -as he sees the necessity for 
a slack or perhaps a stop, he rushes up to the point, and then 
jams on all his brakes and pulls his car up dead. The next 
moment, as the necessity for the slack has passed, he crowds 
on all available power without allowing his engine a moment 
to, recover and introduce itself gradually to its car. This ] 
sort of thing ruins any engine and car, as it subjects them 
to extremely severe shocks and strains. In fact, there is no 
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doubt \vhatever that more tlistia one mysterious failure has been 
caused by the parts being overstrained through this repre- 
hensible manner of driving. 

• Braking, 

fact that there are two brakes to every car ... 
seems to have escaped the notice of many drivers, 
for in nmety-nine cases out of a hundred the hand brake is , 
used solely as a sort of stand-by. The foot brake is always 
used, the hand brake rarel^r, with the result that the first is’ 
unduly worn, whilst the wheel drums are hardly ever called into 
piciy. Now, apart from the fact that this is not economy, it 
is very bad driving policy, in that the driver, never using his 
hand brake, does not cultivate the instinctive operative faculty, 
with the result that in cases of urgent need, thought is necessary 
before he can apply his “ emergency brake. 

The Descent of Steep Hills, 

worthy of the name has brakes which 
hold it upon any hill, however steep. At the 
same time, there are certain long and steep hills which should 
alwciys be taken with the utmost caution, and upon which it 
is. as a rule, inadvisable to depend only upon the brakes. It 
does not matter how powerful or how even the brakes may 
be in action, they are necessarily the last resource, and they 
should not also be used as the first. If they are depended, 
upon solely for checking the car, this does not matter greatly, 
with water-cooled brakes, but the vast majority of cars have 
not water-cooled brakes, and if the hill turns out to be longer 
than was anticipated, the brakes may overheat. When a 
brake overheats it is a source of great danger, because it grij^s 
so violently that it is impossible to prevent the wheels lock- 
ing at every seizure, and the shock is so great that there is 
every probability of the brake failing. The right way to 
tackle reafl^^ dangerous hills is to use the brakes as a stand-by 
and the engine as the main check. On steep and not long 
hills, where only a moderate check is required, it is only 
necessary to close the throttle or switch off the ignition, but 
on really dangerous hills it is ittiich safer to come down on 
one of the lower gears. As a rule there is no heed to come 
clown on the first speed, the second speed is low enough. It 
is desirable to stop, restart on the first, then put in the second. 
(Ine simply drives carefully over the crest of the lull, then 
Cdoses the throttle. If the throttle is set not to close abso- 
lutely, it is also desirable to switch off the ignition. It wil' 
then be found that the car will run quietly down the hill, 
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a.nci that, unless the hill is of exceptional steepness, the brakes 
will scarcely be required at all, except just to steady the Cr?,.r 
here and there at a bend or an exceptionally steep part. If 
it is found that the brakes are necessary, it is advisable to 
use the side brakes, «and keep the pedal brake in reserve. 
Turning Cor Piers. 

^ valued correspondent, in dealing witli accidents 
corners, brings up a point which is worth special 
consideration. His contention is that if, in turning a corner, 
one finds a cyclist or a motorist beaiing down upon one on 
his wrong side, one's natural inclination is to go over to the 
riglit to make room for the man who is apparenth* .-.ibout lo 
charge one. He is convinced, from observations he has made, 
that on the whole it is much safer to keep to the left, as if 
one once begins to go to the right, the oncoming rider or 
driver, though he may have been on his wrong side, when 
first seeii^ is in a dilemma, and a colli .sion is almost imavoid-’ 
able. On the other band, by sticking firmly to one’s proper 
course, the man on the wrong side has a very good chance 
of changing his direction and a, voiding a collision by the 
simple expedient of going over to his own side. We know that 
arg\iments to the opposite effect can be introduced, but we 
think, considering all things, the safest thing to do is not 
only to be careful always to turn corners to the left at a 
reasonable speed, but having once done this, to keep to the 
left, It is much safer than cutting out to the right on the 
assumption that the man on his wrong side will keep on his 
wrong vSide, Stop if you can, but do not imagine that you 
can tell what the other man is going to do. It is far safer 
to assume that he will turn sharply over to his proper side 
than it is to assume that if you go on to your wrong side 
he will keep to his wrong side, and so ])ass without 
danger to either. 

Slipping the Clutch zvhen. HilTclimbing. 

% drivers resort to the slipping of the clutch to 

enable the car to surmount a hill rather than change 
to a lower gear. There are many who advocate sucli a method 
of driving, while, on the other hand, there are those wb(,> 
deprecate it. Without doubt, it ma}" be said that the practice 
is a. bad one. 

To Haul a Car. 

f In the event of a breakdown irremediable upon the 
road, when recourse must be made to haulage by 
another motor, or anything that can exert tractive force, 
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care should be taken as to the manner in which the tow rope 
is attached to the car. It is by no means advisable to make 
the tow rope fast to the front axle ; it is better to secure it 
to the projecting ends of the frame, which serve as spring 
horns, and pass the rope between these and the ends of the- 
springs themselves. The haulage stress is then distributed 
evenly through the frame to both axles; The ends of the- 
rope so passed should be taken and attached to any suit- 
able part of the haulage equipment. If the car is to be loaded 
up on to a float or waggon, take care that the wheels of the 
float or waggon are securely blocked before any attempt is. 
made to run the car up the inclined planks by which the floor 
of the waggon is ‘to be gained. Be ready also with suitable' 
blocks or rods to scotch the wheels of the motor, and arrest 
it at any part of the ascent if this should prove necessary 
from any cause wdiatever. Where a car has sustained such 
damage to one of the front wdieels that it cannot travel on 
it, a strong pole may be passed under the front axle or the 
frame and fastened to the back axle. The front end of the 
|)ole can then be attached to the towing vehicle, so that the- 
damaged wheelis raised just off the ground , 

Petrol Leakage : Lamp Dangers. 

If a leak in the petrol lamp or connections is- 
discovered at night, the lamps should be put out at 
once, and care taken that no light is brought near the car. 
If it is impossible to rectify the leak without light, and no 
electric lamp or torch is available, the acetylene lamp may 
be lighted and placed at least four yards from tlie car. When 
the leak is stopped, the escaped petrol should be wiped away, 
and a few minutes should be spent in waiting for what is, 
left to evaporate before attempting to light the lamps. If 
the leak of petrol has been great, the best plan is to push 
the car clear away from the spilled petrol before lighting; 
the lamps. 

Tapping. 

Sometimes it will be noticed that the engine,, wliicb 
been running perfectly well and easily, will begin- 
to make a slight tapping sound. It is not sufficiently pi*o- 
nounced to be called a knock, and very often it will puz/ile- 
the driver to know what it is caused by, and in the majority 
of cases he will be apt to put it down to some slight pecuharity 
of his valves. As a matter of fact, it is nothing of the kind^ 
but is due to very slight premature ignition. Of course, when 
an engine begins to labour with the ignition too far advanced,. 
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there is no doubt whatever as to the cause ; but the com- 
paratively light tap caused by onh^ very slight premature 
ignition is not usually recognised as the first symptom of 
too early firing. It will be found that it invariably occurs 
when some slight increase in resistance, either through an 
up grade or traffic slack, causes the engine speed to be 
momentarily reduced, and the retardmg of the ignition by a 
notch or so wdll, on all cars provided with a moderately delicate 
ignition regulation, put the matter right at once. It also occurs 
tlirougli pi'e-ignition in the engine caused by the deposit of 
carbon on a piston head, which has become incandescent, 
and thus ignites the charge too soon . This may be caused by 
over-lubrication, or even by leaving the engine in gear with 
the ignition cut off when coasting down a long hill. Another 
cause of knocldng is thed due to looseness of the nuts on the 
bolls which fasten the cylinders to the crank chciniber. 

Safe starting of Kicking Engines. 

When attempting to start an engine fitted with 
magneto ignition of which the firing point is fixed, 
there is always the danger of a backfire happening and damag- 
ing the operator’s arm. The reason is that wiien no arrange- 
ment is fitted for varying the time of ignition the magneto 
armature is fixed so that the spark takes place eaiiy~in fact, 
slightly forw^ard of the end of the compression stroke. Con- 
sequently, if the starting handle be cranked slowly a backfire 
is obtained. This advanced position is necessary to enable 
the engine to run at high speeds. To start such an engine 
safei}^ the course to adopt is as follows : Put the switch 
to the “ off ’tposition, then swing the engine crankshaft I'ound 
smartly for a few revolutions after the throttle has been 
opened and the carburetter float tickled. Then put the switch 
to the ” on ” position, ahd pull the starting handle up smartly 
over the firing centre. 

Quiet 

icr iT Although the tip we are about to give is well known 
O many, it would appear, from what we see and hear, 
that there are at least as many motorists who know it not. 
Some carburetters are so adjusted that, unless the throttle 
is opened fairly wide, the engine will not start. The result 
is that, after the usual cranking has been done, the engine 
starts off with a roar which, in some cases, is so loud and 
so sudden that it is quite startling to human beings, not to 
mention horses. The moment the engine starts the driver 
rushes from the starting handle to the throttle to close it 
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down, and so stop the noise and the “ racing/’ Now all this 
coniniotion and fuss can be stopped in nine cases out of ten 
hj the foliowing simple procedure : Open the throttle as 
wide as the engine requires it for starting, but to leave the 
ignition '‘off.” Then turn the engine over quickly a few 
times, return to the throttle and close it to such a position 
that the engine will run quietly, switch on, and return to 
the starting handle, giving it one sharp pull up. The engine 
will then start quietty and without I'acing. Of course, the 
same procedure holds good when a " press button ” starter 
is used, but in tills case there is no need to make the second 
trip to the starting handle. It is a fact that the wide-open 
throttle is only required when the engine is being turned by 
hand, but is not necessar^^ when ignition takes effect, and 
causes the engine to run at perhaps only a slightly higher 
speed than can be attained by manual effort. 

starling on the Switch. 

Now that so many cars are fitted either with 
O accumulator ignition as a stand-by, or with the 
Bosch or other magneto dual systems, a hint as to bow tf) 
ensure starting on the switch as a practical certainty may 
be welcome. Man 3-'' cars fitted with modern automatic car- 
b^irctters fail to restart after about five minutes, owing to 
the carburetter receiving too much air, due to careful tuning 
for economy. To make switch -skirting a certainty, as rich a 
mixture as possible should be drawn into the cylinders, and 
to ensure this a shutter or throttle should be fitted to the 
fixed air intake, which should be closed immedititely before 
stopping the engine. A good alternative is to adjust the 
carburetter rather more on the strong side, and then fit a 
controllable extra air valve, which can be opened when clear 
of traffic and closed just before switching off. 

Diagnosing Causes oj Stoppages. 

Wlien an engine stops woi’k, and the owner 
diagnoses, or believes he diagnoses, the reason, it is 
well to test that diagnosis first before going on to anything 
else, for if, say, he cleans and tests his sparking plugs, inspects 
and tests the valves, agitates the carburetter, varies air feed, 
and fills up the petrol tank all before, he restarts, the engine, 
he is then quite innocent of the real stopping reason, and has 
not advanced in knowledge. Whereas if the inducements to 
restart are tested one by one, he discovers what was realh^ 
the cause of failure, and is far more likely bo recognise it at 
once should it exercise its baleful influence at any future time. 
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Contributory Causes to Loss of Pozver. 

From time to time one comes across motors of 
their owners complain that, while they do 
very well on the level, they just behave scandalously when 
a hill of ciny gravity prcvsents itself before them. Making a 
general and cursory test, it is found that the compression in 
each cylinder is good, the ignition apparently satisfactory, the 
timing correct, the operation of the valves visually good — in 
fact, there seems nothing emphatically responsible for the 
sluggishness of which the owner complains. Now, there is 
only one thing to do in such a case and that one comprises 
many. It is to go carefully and minutely through the mot<3r, 
and though it will not be found that any one detail is radically 
at fault, yet it is more than probable that one or more spark- 
ing plugs are dirty or have spark gaps too large, the electrical 
connections are somewhere loose and dirty, there is a slight 
short somewhere, there is deposit in the carburetter, or the 
gauze filters at the bottom of the tank or in the union close 
to the float feed chamber cire more or less choked, an exhaust 
spring is weak and its valve does not close as smartly as it 
should, the holes in the silencer are choked with mud or grease 
and there is s(3mc back pressure caused thereby, one of the 
brakes is rubbing more or less on its drum, a pneumatic tyre 
is soft, the accumulators are down a bit, or there is a. con- 
siderable deposit of ceirbon on the combustion chamber walls, 
and , piston heads. These small matters taken separately da 
not appear to be particularly serious, and should not of them- 
selves detract in an^^ marked degree from the pulling power 
of the engine. Let us suppose, however, that each of these 
little failings reduces the horse-power by one-tenth. It will; 
easily be seen that their sum total of reduction is enough, 
and more than enough, just to deprive the engine of that 
vim without the sentiency of which no true automobilist is. 
really happy at the wheel. This sluggishness is generally 
found a characteristic of careless owners. Those who desire 
to get the best out of their engines and cars, under the best 
conditions, should give periodical attention to all the little- 
points to which we have referred. 

How to get the Best Work out of a Motor, 

three good fundamental. rules for getting 
^^^ork with the least consumption out of 
your engine : (i) Drive with ignition advanced to the utmost 

short of getting engine knock. ( 2 ) Admit as much air to the 
carburetter as possible short of getting misfires. This, of 
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course, only obtains with carburetters in which the air supply 
is controllable. (3) Never let the engine run hot or in want of 
the proper supply of lubricating oil. 

To Save being Danled. 

It is always advisable to have ready a pair of tinted 
0 1/ Qj- smoked glasses or goggles, so as to be prepared 
for driving against a low sun. In the early morning, and 
frequently in the evening, when one is driving facing a low 
sun, it is almost impossible to see. If a pair of smoked glasses 
are available there is no difficulty. Of course the trouble 
only occurs When it happens, as it does occasionally, that 
one is driving almost directly against the sun. 

Attention to Tyre Valve and Bolt -Nuts. 
f The air tube valve nut, and also the securing bolt 
nuts, should be carefully gone over periodically to 
feel whether they have wwked slack. With the running on 
the road this frequently happens, so that it is a good plan 
to try all of these with a small pair of pliers, as the thumb 
and finger giip on these is not sufficient to tighten them up 
satisfactorily. If the bolt nuts are allowed to get slack, there 
is a great tendency to shear the bolts or deform their heads. 
The latter tend also to tip up, and the result is that the inner 
tube gets nipped beneath the head, and in a very short time 
bursts, thus causing serious trouble on the road, but the 
pliers must be used very lightly. 

Danger of Spoking Back Wheels. 

Sometimes when a car has been drawn on to the 
grass at the side of the road for a stop to admire the 
scenery or to have lunch or tea, it will be found that if the 
grass is very soddened the wheels will not’ bite, and the more 
the driver tries to get a start the more the wheels fly round. 
If there are two or three passengers it is quite easy to get a 
start by the assistance of a couple of them, who only have 
to give the car a good heai'ty push. However, a good many 
occasional motorists— that is, people who d,o not own cars, 
but who do more or less motoring in friends’ cars — know 
that the easiest way to move a car is to take hold of the 
spokes of the wheel. Quite recently, when accompanied by 
two friends, we found ourselves unable to get sufficient 
adhesion on some wet grass to make a restart, and our two 
muscular companions at once rushed to the wheels, one- to 
one of the front wheels, which was all right, and the other 
to one of the back wheels. Luckily we saw what he was about. 
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If wc had let in the clutch he would most certainly have been 
hurt, as the wheel would have spun round and thrown him 
to the ground, and perhaps have broken a bone as well. We 
mention the matter because one’s assistants in a case of this 
sort do not necessarily realise what is taking place. They 
are sitting in the car and do not know that the wheels are" 
spinning round, so that it always behoves one to watch care- 
fully to see that the}’' either push the car by the dumb-iron, 
or if they take hold of the spokes, that they attack the front 
spokes only. 

Hovo to Keep Spectacles Dry in Rain and Mist. 

To keep the glasses dry, three essentials appear to 
necessary : (i) A glass screen through which the 
motorist can see whefi sitting easily, but over which he can 
just manage to look by sitting very upright. (2) A spare 
cushion from 2in. to sin. thick. (3) A hood with an exten- 
sion forward and sufficiently low to come almost down to 
the driver’s horizontal line of vision when he is seated upon 
the extra cushion. 



Fig. I shovv^s a spectacled driver seated on the ordinary 
•single cushion. It will be seen that in this position he looks 
through the screen, which comes slightly above the level of 
his glasses. We wall assume that rain or mist comes on. The 
motorist will then find that he cannot see through the screen. 
Not only so, but his glasses will get quite wet from the rain or 
mist which comes between the hood and the screen. However, 
if he takes an extra. ctishion, or in lieu of that folds up a rug 
'SO as to bring himself about 3in. higher, he will then be able 
to look over the top of the screen, and his head will be 
sufficiently high into the hood to protect his glajsses from rain 
•or mist. Fig. 2 shows the same car, screen, hood, and driver. 
.Nothing is altered from fig. i except that the spectacled driver 
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“is sitting upon a second cushion, whicli raises him nearly 
3in. higher than his normal position in tig. i. In this higher 
position he can drive in heavy rain without the glasses becom- 
ing obscured. It might be better still if the hood projected 
another 3in. or 4in, forward and came 2 in. lower, but the 
arrangement shown was found so satisfactor}^ that it was not 
considered worth while to alter it. 

It might be urged that an equally good result could be 
obtained by ha\dng a screen which was adjustable vertically, 
so that when rain came on it could be put down 2in, or 3in., 
so that the spectacled driver could look over it ; but this is 
not the case, as his head is not sufficiently high up in the 



hood for his glasses to be protected from wet. From fig. 2 
it will be seen, if a horizontal line is drawn fi'oni the glasses 
of the driver straight out over the screen and under the hood , 
that the edge of the hood is still well above the driver’s 
■glasses, and it would he imagined that they woiild get wet in 
consequence of this , but in practice this does not happen . 

A Wet Weather Tip for Open Cars. 

whilst driving you find younself seated in a pool 
- of water, seize the first opportunity to vacate the 

car, and inseri: several folded newspapers within your gar- 
ments next to the skill. The method is also applicable to 
other cases of getting wet. After inserting the papers you 
may cautiously dry your clothes by standing in front of a hre. 
Care should be taken, however, that the w'ater vapour does 
not penetrate to the skin and render the inner layers of paper 
damp ; if it does, remove the paper.— W, H. Glaser. 


GEAR CHANGING. 

Introduction. — ^From Neutral to First Speed. — Chang- 
ing UP, — Changing Down. — ^Another Method of 
Changing Down. — Changing Down in Traffic. — ^En- 
gaging the Reverse. — Gear Changing in a Nutshell. 

IniroducUon. 

%££ss A regular contributor to The Aiitocaf 'Bxmr 
about *') once referred to the very apparent dread 
of changing gear possessed by many drivers, and mentioned 
instances within his knowledge of gear pinions having been 
worn out in remarkably short spaces of time by reason of the 
drivers’ lack of skill in the operation of changing gear. Un- 
doubtedly there exists a great deal of want of skill in this 
respect, and every day one encounters instances of incorrect 
and haphazard manipulation of the gear lever and clutch. 

In the handling of any one of the vast majority of the 
cars at present running on the roads, there are ways and means 
of changing gear without any noticeable sound, and without 
the slightest shock or jar ; but it is certain that, unless the 
driver possesses a foreknowledge of what occurs within and 
without the gear box at the moment of changing, he will not, 
unless by good fortune, make the change satisfactorily. 

The changing of gear on some cars presents greater diffi- 
culties than on others. This is admitted, and on one* or two 
well-known cars the design of the gear box renders it impos- 
sible to change from direct to indirect gear without making 
a certain amount of noise, but in nearly all cases any change 
can be made noiselessly after a little practice if only a pre- 
arranged system be decided upon. The system, or theory, 
on which the practice is based must take into account all the 
varying conditions to be met with, but — unfortunately for 
their own peace of mind, the nerves of their passengers, and 
the well-being of the gear pinions of their cars — many drivers 
apparently have neither system nor knowledge on which to 
, found a practice which will give satisfaction when followed out. 
The following notes and advice on the subject are the 
outcome of driving experience gained with more makes and 
types of cars than the writer cares to enumerate ; and while 
the system recommended in the matter of changing down 
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— the operation which forms the stumbling block for the 
majority of drivers — has been called into use in all cases, the 
number of cars upon which the practice has failed to ensure 
a quiet change is negligible. 

From Neutral to First Speed. 

Before dealing with the actual changing oi gear, 
which, of course, implies that a pair of pinions, or 
the dog clutches forming the direct drive, are in mesh when 
the gear lever is moved, it will not be amiss to refer to the 
operation essential to moving the car from rest, namely, the 
movement of the lever from neutral to a forward speed or 
into reverse. Referring to the diagram on next page which 
shows the various parts of a three-speed gear box, the clutch 
within the flywheel, and the coupling shaft, it will easily be 
realised that, with the engine running and the car stationar^r, 
the following conditions prevail: 

{a) The clutch and intermediate or clutchshaft 
are rotating at the same speed as the engine, while 
the layshaft or secondary-shaft and gear wheels 
attached to the latter are rotating in accordance with 
the ratio of the constant mesh gearing. 

(g) The primary-shaft and its gear wdieels are 
stationary. 

This being the case, it follows that a noise will ensue 
if the gear lever be moved towards the engagement of first 
speed immediately upon the clutch pedal being depressed, 
owing to the rotating pinion A being pressed against the 
stationary pinion B. To ensure a noiseless engagement of the 
first speed both pinions must be stationary, and this will not 
occur until the clutch, intermediate-shaft, and layshaft have 
all come to rest. Tliis state of things will naturally ensue 
within two or three seconds after the clutch has been dis- 
engaged if the pedal be depressed to its full extent, and then 
the first speed may be engaged without the slightest noise. 

Instead of waiting for the intermediate-shaft and layshaft 
to come to rest, many drivers, probably the majority, simul- 
taneously with the depression of the clutch pedal, force the 
gear lever into its first speed position, causing much noise and 
jarring of teeth, and probably a jerk forward on the part of 
the whole car. * 

Some cars are fitted with a more or less efficient clutch 
stop, or clutch brake, as it is sometimes termed ; and with 
such cars the period of hesitancy necessary between the de- 
pression of the pedal and the movement of the lever is more or 
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less decreased. To determine the minimum pause in any 
given instance should not be a difficult matter. 

It is sometimes remarked when the above advice is given. 

Oh, but I find that if 1 allow the clutch to stop revolving 
in that way I cannot engage the first speed at all.” This is 
quite true m some cases, and the reason is that the faces of the 
teeth of the gear wheels, through wear, have become flat. i.e.. 
the chamfered edges have worn away, so that, unless the 
wheels come to rest with the teeth to be meshed exactly in the 
right line, the pressure of one against the other has no effect. 
The idea of the chamfered edges is to give a ” lead ” to the 
teeth in such circumstances. 
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: Diagrammatic sketch of a three-speed gear bo.K, 

Another reason why difliculty is sometimes experieiiceil 
in engaging the first speed from neutral when the pause is 
made is that not only is the clutch pedal depressed to its fullest 
extent, as it should be, but too great a pressure is exerted 
upon it, with the result that when a clutch stop is in position 
the shafts are practically locked. So that, although the cham- 
fered edges of the gear pinions may be in perfect condition 
and - the necessary ” lead '' available, no advantage accrues, 
as the wheels cannot be moved when they are pressed one 
against the other by the operation of the lever. 

Therefore, if difficulty be found in engaging the first 
speed after pausing, as advised, do not press so strongly upon 
the clutch pedal as to lock the shaft ; then probably no trouble 
will be experienced. If difficulty be still experienced, it may 
be taken for granted that the teeth are worn, as first suggested 
(or have not sufficient chamfer). In that case let the clutch 
in again a veiy little way, so that the internal friction of the 
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clutch bearings may, wheii the movement has been made 
sufficiently to render the “ stop inoperative, 'cause the 
clutchshaft to rotate slowly ; the constant mesh gears will 
then rotate the layshaft, and the gears should engage with 
only the faintest indication of jarring or noise. 

Changing up. 

Taking the change from first speed to second as 
an exariiple, the following conditions prevail before 
changing : 

(a) Engine, clutchshaft, and layshaft with pinions 
attached are running at a comparatively liigh number 
of revolutions per minute. 

{h) Primary shaft revolving slowly. 

The difference between the ratios of the first and second 
speed necessitates that either the speed of the primary shaft 
shall be increased or that of the layshaft reduced. Now we 
cannot speed up the piimary because it is connected per- 
manently to the road wheels ; therefore, vre must cause the 
speed of the layshaft to be decreased somewhat. 

This diminution of speed is, by a number of drivers, 
brought about by forcing the second speed wheels C and D 
against one another immediately the clutch has been with- 
drawn, almost simultaneously with the depression of the 
clutch pedal. The noise that ensues, which is, of course, 
accompanied by unnecessary wear of the faces of the teeth 
each time it occurs, is only to be expected, but it can be 
entirely avoided if a somewhat similar practice be followed 
to that recommended in the case of the movement from 
neutml to first. The clutch pedal should be depressed to its 
fullest extent, so as to bring the stop into action, and the lever 
moved slowly but with decision from first to second. It will 
be realised that the retardation of the clutchshaft cannot 
commence iintil the first speed wheels are out of mesh, so that 
the period during which the clutch stop is enabled to effect 
its purpose is very small, and if the stop be inefficient, or if no 
.stop be provided, it is often advantageous to make a distinct 
pause between the gears, i.e., when the lever is in the neutral 
position. 

In making miy upward change which necessitates crossing 
the “gate** this pause is automatically brought about by^ 
the time occupied in the lateral movement of the gear lever, 
but where the change is by a direct backward or forward 
movement only, the habit of making a pause must be culti- 
vated. It need be only very slight, and on some cars would 
amount to no more than a lingering over the operation. 
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The change from an indirect gear to the direct drive, where 
the latter is by dog clutches, is a procedure which requires 
special mention, for, although the conditions prevailing before 
and during the change are the same as in any other upward 
movement, the square shape of the dogs and their small 
number, and consequently the small number of available 
points of engagement as compared with a pair of pinion 
wheels, call for a firmer hold of the gear lever and slightly 
more persuasion.” A pair of dog clutches rotating at only 
very slightly divergent speeds — conditions under which a pair 
of chamfered pinions would almost engage of their own accord , 
or, at any rate, with no more pressure on the lever than could 
be exerted with one finger — will sometimes '' kick-off ” from 
one another unless the lever be held firmly ; before the driver 
has again brought them together for engagement the relative 
speeds may have changed, the faster have become the slower, 
so that it will be necessary for the clutch to be let in again 
to speed up the clutchshaft before the dogs can be enmeshed. 

In leaving the subject of changing up it may be remarked 
that, as a general rule, having very few exceptions, the greater 
the difference in the ratio of any two gears the slower should 
be the movement of the lever or the longer the pause between 
the two positions. This accounts for the fact that one often 
hears complaints of a car having a noisy change only from 
first to second, for the ratios of these gears are usually the 
most divergent. 

Changing Down. 

Many drivers who are able to change from a low 
gear to a higher without difficulty or noise hope- 
lessly fail to make a change in the other direction — high to 
lower — ^with any amount of certainty that the operation will 
be successfully performed ; successful, not only in the sense 
that the lower gear is engaged, but that it is done quietly and 
without shock to the transmission. More often than not, the 
bad changing is put down to some fault in the design of the 
car, but in all except a very small percentage of cases the 
fault lies with the driver. 

As a preliminary it may be said that the conditions obtain- 
ing when a change down ” is about to be or is being made 
are exactly the reverse of those which occur in regard to 
“ changing up.” 

Taking the change from third (direct) to second, and refer- 
ring to the diagram (see hint Ko. 366), when the dog clutches 
forming the higher gear are engaged the clutchshaft is turning 
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at the same ntimber of r.p.m. as the primary-shaft — com- 
paratively slowly, say, 400 r,p.m. After the change into 
second speed has been made, the clntclishaft will be running 
at a much higher speed than the primary-shaft, provided the 
speed of the car be maintained, as it should be. Therefore, 
taking the speed of the primary-shaft as invariable, the necessit}?' 
arises for an acceleration of the clutchshaft, and with it the 
layshaft, before the second speed pinions C and D can be 
enmeshed; 

Imagine that a car is being driven on the third speed up 
an adverse gradient, and that, in consequence, the speed of 
the engine has decreased until a change to the second speed 
is essential; the following conditions prevail: 

1. Engine is pulling hard with full throttle and 
running at, say, 400 r.p.m. ; chitch, primary, and 
propeller-shaits turning at the same speed. 

2, Layshaft with second speed driving pinion 
attached running at 200 r.p.m. owing to an assumed 
ratio of reduction of 2 to i by reason of the relative 
sizes of the constant mesh pinions. 

Before it will be possible to engage the two second speed 
pinions, it is essential that the layshaft and the primary-shaft 
shall be running at the same speed, and the clutchshaft at 
double their speed. (To be more correct, one should say that 
the speeds of the two first should be in accordance with the 
ratio of the second speed pinions ; these sometimes have the 
same number of teeth, so that it is approximately correct to 
say that the shafts shall be running at the same speed. This 
by the way.) ' 

How is the layshaft to be accelerated ? It can be done, 
and, alas ! too often is done, to the accompaniment of much 
noise, by the driver depressing the clutch pedal and moving 
the gear lever so quickly and forcibly as to compel the lay- 
shaft to increase in speed by the grinding of the two pinions 
C and D against one another. If, too, the driver have depressed 
the clutch pedal to such an extent that the clutch has made 
contact with the clutch stop, the force with which the two 
pinions were brought together, and the ensuing noise, must 
have been greater, for, in touching the clutch stop, the clutch 
will have had a decided tendency to decrease in speed, whereas, 
as mentioned, a downward change of gear absolutely necessi- 
tates an increase of speed of .the clutch and layshafts. 

One method to be recommended, by means of which all 
noise and shock may be avoided, is as follows : With the 
throttle wide open, whether pedal or hand lever control, depress 


GEAR CHANGING. (368 contmiied.) 

the clutch very slightly, not much more than enough to make 
the clutch slip and the engine race ; then move the gear 
lever without hesitation, but not hurriedly, from third to second. 

Very simple, is it not ? But it will be effective, with 
the very little practice that makes perfect, in ensuring a quiet 
change on the majority of cars. 

This result is brought about by reason of the fact that 
when the strain of drive is removed trom the engine by the 
clutch pedal being depressed, the engine will have jumped 
up in speed from 400 r.p.m. to perhaps 1,000 r.p.m. by reason 
of the throttle being wide open ; simultaneously, however, the 
gear lever is moved, and therefore immediately the dog clutches 
of the direct drive are disengaged, the clutch, with its shaft 
and layshaft, will gather speed owing to the slight internal 
friction between the clutch and engine. {The writer holds 
the opinion that this internal friction is accentuated by wdiat 
may be termed the air fiiction occurring between the two- 
sHglitly separated clutch members,} The clutch stop has- 
not been approached by, the clutch during the process, so no 
retarding effect has been experienced from that source ; the 
great desideratum having been obtained, i.e., the elutchshaft 
accelerated, it only remains to engage the gear by continued 
movement of the lever. 

All the foregoing explanation takes some appreciable 
time to read, but the period occupied by the change need 
only be momentary, for the acceleration of the elutchshaft 
occurs almost simultaneously with the disengagement of the"' 
third gear dogs if the clutch be not withdrawn too far. 

An objection sometimes raised to this method is that 
the acceleration of the elutchshaft shows that power is being 
conveyed by it, which may do damage by the sudden take 
up'' when the pinions are engaged. To allay any fears on 
this score, it was demonstrated that the “ air friction " and 
the friction arising from the internal clutch bearings was^ — 
although sufficient to accelerate the clutch rapidly — so slight 
that the movement of the lever could be made with one finger 
of the driver’s hand, although this movement included the 
disengagement of the direct speed. It is obvious, therefore, 
that if the power conveyed had been at all appreciable, the 
fiat driving faces of the dog clutches could not have been 
separated with so slight an effort. 

Another Method of Changing Down. 

Another method adopted by many drivers with 
success, in spite of its apparent complication, involves 
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a number of separate and dis tine t movements all leading to 
tlie positive acceleratiGii of the clutchshaft and layshaft. The 
process is as follows : 

1. Depress the clutch pedal, move the gear 

lever to a neutral position. ; 

2. Raise clutch pedal so as to engage the clutch, 
but instantly depress the pedal again. 

3. Move gear lever to next lower speed. . 

These movements having been imde with the throttle 

half open, the effect of the second movement is to accelerate 
the clutch and layshafts, owing to the gears being in neutral ; 
the third movement — the actual engagement of the lower 
gear— can, therefore, be made easily and noiselessly after 
very little practice. 

One would imagine at first that this operation would 
occupy a comparatively long period ; but, as a matter of 
fact, a ge£ir can be changed in this manner with only the faintest 
perceptible hesit a t ion . 

A third method, hardly to be recommended unless great 
care be exercised and the knack attained very readily, is to 
change down, only dotmi, without releasing the clutch. 

This is best accomplished by (i) closing the throttle and 
taking out the higher gear simultaneously ; then {2} opening 
the throttle and putting in the iow^er gear with only the faintest 
lead on the throttle manipulation. 

The closing of the throttle in the first movement releases 
the dri\’e from the teeth or dogs of the higher gear so that 
the gear lever can be moved without ^effort ; the opening of 
the throttle just prior to the engagement of the lower gear 
accelerates the clutch and layshafts. Consequently, if the 
lever be manipulated with a very light touch — one finger is 
sufficient— the gears will drop into mesh when the pinions 
assume the same rate of revolution. 

There are several variations of the three foregoing methods, 
but they may be taken as typical. In the opinion of the 
writer, the first mentioned is the most preferable, perhaps 
because he has used it successfully for many years on a large 
number of different makes of cars. 

Changing Down in Trafic, 

%70 advice previously given has had particular 

reference to changing from a high gear to a lower 
when liill-climbing, but it is evident that, under certain con- 
ditions, such as when driving in traffic, the methods described 
cannot always be followed. 
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A very frequent situation is as follows : On top speed a 
car has been driven slowly through a town, but, owing to 
traffic conditions, has been slowed down behind a vehicle 
moving at a lesser speed. This has necessitated releasing the 
clutch, with the consequence that a lower gear must be engaged 
before the car can '' get away ” again. Under such circuni'- 
stances many drivers make more noise and experience more 
difficulty ill changing than under normal conditions when 
ascending bills. The reason of this is that there is even more 
inclination in traffic than when on hills to depress the clutch 
fully when changing down, and it has been previously men- 
tioned that this results in the clutch touching the" clutch 
stop, so decelerating instead of accelerating the clutch and 
layshafts. 

Therefore, under the circumstances described the plan to 
adopt, when the moment arrives for a change dowm to be 
made, is : With the throttle open about one-sixth of its travel 
(or enough to make the engine run at a speed which would 
be described as rather too fast ” if the car were stationary), 
partially release the clutch pedal so that the clutch is almost 
engaged, and then move the gear lever slowly from one gear 
to another with only the amount of force that could be exerted 
by one finger. 

The reason for causing the engine to run rather too 
fast ’* is to ensure that it shall be running faster than it would 
be if the top gear were driving, so that the internal friction 
may, while the gears are crossing the neutral zone when the 
change is being made, accelerate the clutchshaft to the speed 
at which it will be running when the lower gear is in mesh. 

To conclude on the subject of changing down, the driver 
should always remember that the clutchshaft mnsi be 
accelerated before the pinions are meshed-— if this desideratum 
be not effected by one of the methods suggested (all of which 
use the engine as a medium) it can only be accomplished by 
forcing the two pinions together and compelling the ensuing 
friction and grinding to speed up the slower one. A brutal 
method, surely ; far better take pains and adopt a well- 
thought-out plan, practising it over until perfect gear changing 
is assured. 

Engaging tie Reverse. 

99^ j The enmeshing of the reverse gear is an operation 
Om X which the writer has at one time and another 

seen (and heard 1 ) a great deal of fuss and bother ; and the 
difficulty experienced by some drivers is doubtless due to the 
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fact that with many gear boxes the operation involves the 
enmeshing of one pinion With two others, either simultaneously 
or consecutively. If all three pinions be at rest, as two of 
them will most certainly be if the car be stationary, it is not 
difficult to appreciate that the engaging of them will not be 
an easy matter, for it is many chances to one that either one 
pair or the other will be in an incorrect position for eninesh- 
ment * that is to say, each tooth will not be opposite its space. 
Now, if the clutch be fully depressed and the clutch stop be 
strongly brought into use, the chamfering of the teeth will 
not allow those which are incorrectly placed to draw into one 
another. If the clutch be only slightly depressed, just enough 
merely to touch the stop , the various shafts will be free to rotate 
through the few degrees necessary to allow the chamfered 
teeth to register. When the gears will not engage imme- 
diately, it is useless to jerk the lever to and fro in the hope 
that force will attain the end in view ■; instead of jerking the 
lever a light pressure should be maintained upon it and the 
clutch pedal raised gradually meanwhile, so that at the 
moment the internal friction of the clutch tends to rotate the 
shafts the pinions may be quietly engaged as the respective 
teeth and spaces become opposite to each other. 

A great fault with many drivex's is to attempt to engage 
the reverse after using a forward speed before the car has 
come to rest or vice versa. This means that they attempt to 
engage pinions which are running in opposite directions 1 An 
utter impossibility, of course, to attempt which means noise, 
grinding, and wear. 

Gear Changing in a Nutshell 
ItT'S Briefly to summarise all that has been recom- 
^ mended on the subject of gear changing : 

From Neutral INTO Any Gear. 

Depress clutch fully and move lever gently into 
the gear notch after a brief period of hesitation. 
Changing Up (from a low gear to a higher). 

Depress clutch fully, and move gear lever slowly 
but firmly from one position to the next. 
Changing Down (uphill). 

Depress clutch pedal very slightly with throttle 
wide open, and move lever quickly from one gear to 
another.;;' ■ 

Changing Down (after a traffic check). 

Open throttle slightly, and with clutch almost 
engaged move gear lever gently to next position. 
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■Reversing (when difficulty is experienced in the engagement 
of the pinions). 

Depress clutcli, put a light pressure on the gear 
lever, and whilst maintaining that pressure slowly 
raise the clutch pedal until the gears engage. 

Jn conclusion, it must be impressed upon those who have 
not considered the matter thtit all noise and shock in con- 
nection 'with gear changing mean unnecessary wear — unneces- 
sary because it can be prevented by drivers -who will take the 
trouble to use judgment and care in the various operations, 
instead of merely manipulating the gear lever and clutch 
pedal in a. happy-go-lucky Wear is occasioned not only 

to the teeth of the actual gear wheels which are being operated 
but to the transmission gear generally, for a noisy change is 
usually followed by a jerk when the clutch is let in, with the 
consequence that the propeller-shaft, worm, or bevel drive, 
axles, etc., are all submitted to stresses above the normal. 
But, apart from this, the unnecessary wear inside the gear 
box is a sufficiently serious matter to call for the adoption and 
'.use of some method which will obviate its occurrence, — M. 


CLOTHES AND HEALTH, 

Winter Driving: How to Keep in an Open Car. 

• -—How TO Keep Warm : A Few More Hints. — ^The 
Ailments OF, Motorists and How to Avoid Them. — 
Motoring Headaches,- — Care of the Motorist’vS 
Hands.— T o Clean the Hands.— Another Method. 

Winter Driving : How io Keep Warm in an Open Car, 
For the seasoned and experienced motorist who 
drives his car through summer and winter these 
remarks are not intended. They may be useful, however, to 
those who are purchasing a car for the first time, or to the 
summer motorist who, as a rule, lays up his car for the winter. 
The joys of winter motoring are many, so long as one can 
keep warm, and, needless to say, it is not given to everyone 
to be able to stand the rigours of our erratic climate in an open 
car in winter. It stands to reason, of course, that the one who 
pays most attention to the general health, digestion, and care 
of the body will get most out of his car in winter, and it is 
important to note that one should never start out feeling cold. 
A few simple movements of the limbs^ — a smart fifty yards 
run, for instance — will improve matters by starting circulation. 
The car starts, and, no matter how comfortable driver and 
occupants have felt at the beginning, the cold air will soon 
begin to find out the weak spots. 

I venture to say that not one in twelve motorists breathe 
properly either on or oh a car, and correct breathing is one 
of the most potent factors in keeping warm. Just notice the 
number of people one meets who breathe through the mouth. 
No wonder cold is felt ; the air lacks the warming it ought to 
get through the nasal passages, to say nothing of the purify- 
ing effect of passing through* the nostrils. Breathing should 
be slow, deep, and regular — through the nostrils, not through 
the mouth. Try this when the cold air begins to make itself 
felt. Take a long, deep breath as slowly as possible, hold it 
for a little, then expel the air as slowly as you can, and repeat. 
It is surprising how this simple exercise will counteract the 
effect of the cold air, besides being excellent for the lungs. 
Putting it shortly, keep the mouth shut, for breathing pur- 
poses at any rate. 
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Then as to clothing. This is too individual a matter on 
which to lay down any hard and fast rules, but it is to be 
noted that the clothing worn next the skin is the great factor 
in keeping the body temperature right. This is assisted, of 
course, by the use of leather and fur-lined coats, rugs, com- 
forters, and the like. The critical places in the armour of the 
winter motorist are the neck, wrist, and ankles, the blood 
vessels in those parts being just under the skin and most liable 
to chill. The writer uses a medium- weight sweater ver^?- high 
in the neck and long in the sleeves, worn over the. waistcoat. 
The sleeves come right down over the gloves like mittens, 
thus dispensing with the use of tight wind cuffs, such as are 
customary on motor coats. Those vdnd cuSs as a rule do far 
more harm than good by being made too tight and impeding 
the circulation. ^ 

Attention must be paid to the gloves. They must not 
be too tight, and woollens are preferable for winter use. The 
best glove which has come under the writer’s notice is all 
wool, with leather on the palms. It has three compartments 
only — one for thumb, one for first and second fingers, and 
the last for third and fourth fingers. With regard to the feet, 
I think it will be admitted that one can drive better when 
using tliin soled, comfortable boots — with thick soled boots 
the clutch cannot be felt as it should be — and on a long run in 
winter there is nothing better to keep the feet comfortable 
than the use of a pair of cheap and heavy workmen’s woollen 
socks put on right over the boots and drawn up over the 
ankles. They are easily removed, and well worth the trouble 
of pulling ofi before dismounting from the car. 

It is well known that spirituous liquors actually lower the 
bodily temperature, and should be avoided on this account 
while driving. On the other hand, hot tea and coffee are very 
■useful.-, ■■ : 

In driving without a screen in winter it is well to remember 
that just in front of the ear is the seat of the large ganglion 
which supplies the nerves to the face, and, rather than run 
any risks, it is advisable to wear a Jaeger helmet of wool which 
will completely envelop ears, cheeks — ^in fact, the whole face 
with the exception of nose and eyes. 

The virtues of the hot mustard bath after a day’s exposure 
are not sufficiently well known. The essential oil found, in 
mustard is not only a good prophylactic against chill, but is 
also a good , sedative to the nervous system, counteracting 
the wearying effects of vibration whilst motoring. 
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A few cases of rather sevei'e eye infi animation have come 
under my notice. This is remedied by using plain glasses 
and bathing the eyes after a run with a little baking soda 
in hot water. 

In conclusion, it is the small things that tell in getting 
the most comfort out of the car at this season, and it is inter- 
esting to note that manufacturers are now paying more atten- 
tion to the comfort of the car user by fitting torpedo bodies, 
high dooi'S to front as •svell as back seats, and the like. It 
bell uves the car owner who knows how to dress and keep 
warm to impart the information to his invited paSvSengers before 
taking them out for a run.— P age. 

How to Keep Warm: A Few More Hints. 

half-goloshes — rubber “over-shoes” — 
covering the toes only, so that the feet can perspire 
freely between tiie boot-laces. 

2. One man, one rug. A big rug admits draughts which 
tire excluded by small rugs wrcipped around each passenger. 

3. Do not cultivate the habit of wearing scarves or 
mufflers, but driv'^e with the neck free to the air, reserving these 
protectors for exceptionally cold times. 

4. Wear two pairs of “ Canadian bags ’’—like babies’ 
gloves— with a thumb but no divisions between the lingers ; 
thus the fingers are free to move about, and the friction 
against each other promotes warmth. Two thin pairs are 
better than one thick. Even the best sealskin gloves are 
usual!}" lined with cheap fur, tlie skin upon which is Wcitertight 
and prevents perspiration exuding ; thus they become damp 
inside, and the hands are cold in an hour. 

3. The cold tub in winter should not be of a temperature 
lower than in summer. Take the chill off. 

6. After motoring — or. indeed, under any other circum- 
stances — when changing to evening dress, either have a cold 
tub, or. at any rate, stand in a few inches of cold water and 
splash the feet about for half a minute ; then rub them very 
dry with a rough towel before donning CA^ening socks. — 
A. J. Wilson. 

The Ailments 0 / Motorists and How to Avoid Them. 

Motorists’ ailments are, fortunately, for the most 
0 £ O slight a degree that they may almost be 

classed as “ discomforts ” ; still, cases repeatedly present 
themselves in which the stage of discomfort has been passed 
and a true ailment exists. .Alost of us, after one or two years’ 
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driving, will quite appreciate the fact that there is nothing 
so efiic.ient as motoring (in this erratic climate) to find ont 
unexpected weak spots in oiir anatomy, and the object of these 
notes is not so much to suggest the cures as to deal with the 
])revention of ailments wiiicli miglit be caused by motoring. 

'Talcing first of all the ailments due to exposure, it has 
been pointed out in hint No. 373, that the important 
factors to consider in avoiding trouble (in winter driving 
especially) are attention to breathing and clothing. Breathing 
should be full, deep, and regular, and through the nostrils ; 
any obstruction of the nasal passage ought to be attended to 
at once, for there is nothing more productive of chill, and its 
sequela", than mouth breathing. As regards clothing, it must 
be remembered that it is the garments neM the body which 
c.'oiint — these should be easy fitting, not tight ; the external 
garments arc, after all, mere accessories in keeping the body 
at a normal tenipera*^ure. 

The fallacy of the wind cuff has been commented on ere 
now ; the idea of preventing cold air reaching the arm, at 
the expense of interfering with the blood circulation of the 
hand and wrist, is distinctly bad practice. 

Clothing. 

It is difficult, of course, to put down any hard and fast 
rule with regard to clothing suitable for the car, as individual 
coiivStitutions vary so much in their susceptibility to cold 
but the younger drivers must remember that the argument 
of bodily fitness and ability to withstand the rigours of our 
climate (acquired, for instance, on the football held, in scanty 
clothing) does not hold good in motoring; besides wliich, it 
is no sign of molly-coddling to use every endeavour to avoid 
chill whilst on the car. The cult of the torpedo body has done 
much to promote the comfort of the motorist. The onl}" 
objection one has to offer to this type of body is that on a 
warm day the occupants of the front seats are subjected to 
a sort of Turkish bath in so far as the lower limbs are con- 
cerned, with consequent discomfort. This condition of ahairs 
ma}' easily be remedied by having the near side front door 
detachable, so that it can be unshipped in hot weather, and 
thus permit a current of air to pass along the floorboards. 

It will be noted from the foregoing that much stress is 
laid on the sul:)ject of keeping the body temperature no?‘mal, 
for when chill is felt it must be taken as Nature's warning 
that all is not well, and the siib-noi‘mal condition should be 
corrected accordingly. Tliis result may be achieved in various 
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ways, e,g,, by exercise oi" movement/ by the drinking of hot 
tea or coffee, or by taking a light meal. While mentioning 
food it may be stated that in tonring the correct time for a 
good substantial meal is after the drive is over, not in the 
middle of the day. Food taken during the drive should be 
light and sustaining, and may with advantage be carried on 
the car. At tl;e end of the day’s drive a hot mustard bath 
(winter and summer) should be taken, to be followed by a 
good meal. 

The miistai’d bath is in every respect a perfect cure for 
the “on edge ” sensation experienced by many, being an 
antidote to the effects of cold and a sedative after the strain 
of continued vibration. Of the various neuralgicC which may 
affect the face and head, little need be said here ; their presence 
will indicate a visit to either doctor or dentist. Some of the 
fair sex might, however, remember that the large wind- 
cateher ” type of hat is quite out of place in an open car whilst 
touring, and that this, with its multitudinous hatpins and 
tight motor veil, is a frequent cause of headache. 

Taking the ailments of joints next/ the ankle, knees, and 
wrists have much work to do in the driving of the car, and it 
is to the driving that most of the troubles are due. The wrists 
may suffer from the wind cuFs being too tight (as they usually 
are), from undue vibration, or overwork due to faulty steer- 
ing (the remedy in the latter case is obvious). The bucket 
type of seat oilers the most complete comfort to the wrist, as 
it affords a means of resting the elbows, and thus relieves 
some of the strain on the waist. 

With regard to the knee and ankle joints it is surprising 
how motorists have so long permitted themselves to accept 
whatever disposition of dash, clutch, brake, and accelerator 
the manufacturer chooses to offer. 

Driving Position. 

Ill many cars it will be found that the driving position is 
one of extreme discomfort in so far as the lower limbs are con- 
cerned, the maker’s idea evidently, being that one stereo- 
typed arrangement will suit all drivers. Let a man sit on a 
chair w.ith the upper and lower parts of the legs at right angles, 
and see how long he can sit in comfort in this position ; yet 
this is exactly what is often found in the driving seat of a 
car. Add to this also the manipulation of the pedals, vibration, 
exposure, and it is evident that the joints of the leg do not 
get a chance of doing their work properly. The position of 
greatest ease for tlie lower limbs is that of semi-extension, 
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and it follows that tlie dash should be so placed that it can 
onh^ be touched with the toes ; the clutch, brake, and 
accelerator pedals should be in such a position that they can 
be manipulated with the sole of the foot, the heel resting on 
the floorboard. 

Presuming that the driver has been measured for his 
seat (the correct procedure), and that after or during driving 
he finds pain and discomfort in the right knee or ankle, he 
may possibly be able to diagnose the cause of the trouble. 
If the car be htted with both accelerator and throttle control 
on the wheel, and if the driver use the accelerator constantly, 
he may find the limb much relieved by driving on each control 
alternately. Similarly with the left leg, many joint troubles 
have been ameliorated, if not entireh-^ cured, by giving a little 
attention to the condition of clutch leather, springs, and brake. 

Should pain, swelling, and discomfort persist in a joint, 
hot salt water fomentations may be tried, or a stimulating 
liniment applied ; should these fail to cure, medical advice 
must be sought at once, as these symptoms may be only the 
local manifestation of some serious general condition. The 
joints of the lower limb are complex pieces of mechanism, 
and no time should be lost in getting troubles in connection 
with them attended to, for fear of chronic mischief. 

, The Neglect of Proper TIxercise. 

Motoring has been blamed for having produced a class of 
men who, in their zeal, are neglecting the exercise which is 
necessary for the maintenance of a healthy bod3r, and thus 
increasing the severity of ailments wliich are induced by a 
sedentary life. Possibly so : the same may be said for the 
excessive use of cabs, railway trains, and tramcars. There 
is one very important fact that must not bo lost sight of, and 
that is, motoring has produced a class of able, intelligent, and 
observant men who, in many cases, previous to owning a car 
had hot even the most elementary knowledge of mechanics, 
btit after a little experience are able not only to drive, but 
look after their cars themselves. In this they find ample 
scope for exercise to counteract any ill effects which may accrue. 

The writer, when he hears motoring described as a lazy 
pastime, has always a longing to give the critic the job of 
taking off an 880 x 120 mm. cover, and replacing a steel- 
studded tyre on a wheel of the same size. This would most 
likely prove an eye-opener to the critic with regard to the 
exercise that may be obtained in attending to one’s own car. 
Fortunately, the changing of tyres is not a constant job, but 
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the owner who takes an mteliigent interest m his car need 
iievex* lack exercise. This interest, by the way, also serves as 
a remedy for the very distressing complaint which evidently 
afflicts some car owners, the ailment of indifference. How 
some, otherwise acute, individuals can “leave all to the 
chiver ” simply passes comprehension ; that this complaint is 
rather common is proved by the number of letters on Corrupt 
practices and “ Chauffeur’s Duties “ which reach the corre- 
s]xonclence columns of The A utocar, the gist of most of which 
seems to be that the chauffeur has evidently changed places 
with the owner. 

Danger OF Becoming too Nearly Automatic in Driving. 

Finally, there is a condition whicli affects mam" drivers 
after the novice stage is passed, and to which the term ailment 
can scarcely be applied- — the driving may become automatic . 

This automatic action is made manifest in many incidents 
of everyday life, and is engendered by what is known as force 
of habit. Take, for instance, the action of waildng up a ffiglit 
of familiar stairs in the dark, the while the mental faculties 
are engaged in consideration of something totally different 
from climbing stairs. Or. again, while driving along a well- 
known road, one comes to a hill which necessitates a gear 
change ; the change is made by force of habit, or, in other 
words, automatically. 

The condition iias nothing akin with sleep or careless- 
ness, and is not to be confounded with the torpor of the average 
driver of the horsed vehicle, who at least has an animal in front 
of him possessed ofwvhat is termed “ horse-sense,” though the 
ditver may be lacking in that faculty. 

IMotor driving seems to lend itself particularly to this con- 
dition, There is, first of all, the (as a rule) monotonous regu- 
larity of the mechanism of the car, the knowledge of safety of 
the vehicle on the road, and the practice which has developed 
driving into a habit. How^ acute the faculties .were during the 
first few attempts at driving 1 There was no danger of auto- 
matic driving to begin with. Corners were taken slowly in 
anticipation of someone coming round on the wrong side, 
e\’ery nerve strained, and the faculties acute. In short, there 
was a full degree of consciousness. Then, as conffdence was 
gained, and: practice made the driving more perfect, there 
was the gradual transition from perfect consciousness, and 
very little mental effort was necessary, the driving being ulti- 
mately performed all biit luiconscionsly. 

In the earlier days £iutomatic driving was not common, 
for as a rule the driver had too much to attend to. Many will 
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remember the examples of queries from readers whicl] appeared 
in the motor journals, “ Is it right to zigzag uphill ? Xow, 
however, with under-geared three-speeded cars of the “ every- 
thing-on-top ” style, it is quite easy to see how the driver, 
having so little to do, is liable to let the mind wander, and it 
would be interesting to know how man}?- accidents said to be 
caused by failure of steering gear are really due to automatic 
driving.— A Member of the Medical Profession. 

Motoring Headaches. 

Some drivers suffer from headache after long nuts, 
^ especially at speed or in cold weather. The cause 
of this is usually too thin a cap, permitting the head draughts 
to beat on the temples and upper front of the skull. Some 
drivers avoid them by reversing the cap and wearing it peak 
astern, which does not conduce to a decent appearance. 
Motoring tailors have not yet learnt to malce the front of a 
cap thick enough, but it is an easy matter to line the front 
of any cap above the peak witli chamois leather, which will 
generally cure any tendency to headaches. It is also well to 
bear in mind that a tight cap will have the same effect in 
bringing on a. headache. 

Care of the Molar isTs Hands. 

Plow do you keep your hands clean ? This is a 
hard question to an.s\ver if you are a motor 
enthusiast. There are several conditions, however, which, if 
understood, save much trouble in cleansing the hands after 
motor work. From experience it -mil ha.ve been noticed 
tha.t the sole reason for motor dirt being hard to remove 
is the irregularity of surface to which it is applied. Cracks 
round and under the naiks are the most difficult places to 
clean, next the creases on the lingers and thumbs. Given 
a smooth hand, 'very little dii*t will stick. Therefore, do all 
that is possible to keep the hands smooth. This is a cardinal 
point. To do this there are several points to observe — 

1. Remove the dirt wdthout roughening the 
surface. 

2. Fill the interstices of the skin before start- 
ing work. 

3. Avoid chafes, chaps, and rubs, i.e., knocking 
the skin off the knuckles and exposure to wet and 
cold. 

1 . The answer to this question is : Avoid all coarse 
forms of soap ; never scrape the nails with a knife ; never use 
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Sapolio. ^ionkc^" soap, or an alkaline substance whatever. 
Do not use petrol to wash hands in ; it coarsens tlie hands 
very quickly. 

2 . Gloves are iincoinfortable to work in, so before begin- 
ning to work, rub the hands all over with clean oil, wipe the 
surplus off, and with a line toilet soap till the nails and cracks 
round, and avoid contact with water till the job is over. 

3. Tf necessary, wear gloves with the finger ends cut out. 

A supply of linen rag and antiseptic ointment ought to 

form part of the accessories both of the car and motor house 
for the prompt treatment of cuts ; in the case of bruises and 
sprains, a hot water fomentation (as hot as can be borne from 
the radiator if necessaiy) and the part bound up firmly is 
the proper treatment. 

To Clean the Hands. 

warm soft loaler, good toilet soap, and a nail- 
px'ush for the nails. When it is important to have 
the hands perfectly free from black, as may be the case with 
a doctor, do not be too \d.olent in the efforts to cleanse the 
hands thoroughly. It is wonderful how a few hours seem to 
loosen the dirt. The use of oatmeal has also been recom- 
mended as ^-^ery efficient for cleansing the hands from grease. 
Some cleansing preparations put up for the use of motorists 
have the unfortunate knack of I'emoving not only grime but 
the superficial layer of epidermis as well, and ought to be 
shunned on that account. 

Another Method, 

In reference to this subject a medical motorist 

if ^^vrites : “ Let me direct your attention to a simple 
procedure which I have found ver^:' efficacious in rapidly 
removing motor dirt. The procedure consists in (i) wiping 
off as much dirt as possible with newspaper, {2) anointing 
the hands freely with Lanoline, and (3) washing in hot water 
with toilet soap and nailbrush. If the Lanoline be well rubbed 
over the hands, it will be found that all traces of dirt will 
be removed from cracks and creases -with very few minutes’ 
washing, the hands being left both white and soft. Since 1 
hit upon this method I have discarded the rise of gloves, and 
the method has the further advantage of requiring no pre- 
paration of the hands before beginning work. Lanoline can 
be carried in collapsable tubes as part of one’s kit, I can 
strongly recommend this use of the substance to brother medical 
motorists, to whom its properties are familiar in other spheres,” 
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By Way of Introduction.~-Brokex Exhaust Vaia^es. — A 
Suggested Addition TO Spares Carried. — A Steering 
Gear Repair-Repairing a Starting Handle. 

By JVay of Inirodticim^^ 

During the course of some years’ experience with 
numerous types and various powers I have 
necessarily bad occasional troubles which I'equired a certain 
amount of ingenuity to overcome, in the absence of spares 
or a well-stocked garage. I have never yet experienced a 
difficulty which has caused me to leave the car where the 
trouble occurred: — good luck, no doubt. At the same time, 
sonic of the mishaps both to car and engine that 1 luive 
experienced, and the way in which such were temporarily put 
right, may be of interest, and peiiiaps of help, to those who 
may find themselves in a similar position. 

Broken Exl^aust Valves. 

^ JO j For instance, some time ago I had a. car, tlie engine 
of which (a four-cylinder) gave a deal of trouble on 
account of the exhaust valves breaJdng. The exhaust valve 
spring was of that type which, instead of being fitted with a 
cap and cotter, was bent hook shape at the bottom end, the 
hook being slipped through a slot in the stem of the vah^e. 
The point of breakage was always at the slot in the valve 
stem (see lig. :r.). On two occasions I had a .spare valve with 
me, but on the one to whicli I wish, to refer the spares had by 
some mischance been taken out of the car and not replaced. 
Well, the valve snapped, with its usual absence of warning, 
about three miles from a small town, whilst we were on tour 
to the North , and then — and not until then — I found that 
thC' spares had been left at home. 1 therefore ran into the 
town mentioned on three cylinders, and wdiilst having lunch 
attempted to think of some way out of the difficulty without 
waiting for the spares to be sent on, for I guessed that it 
would be impossible to obtain a new valve in the town. ■ At 
last I hit upon, and carried out with the help of a local cycle 
repairer, the following repair ; We first smoothed with, a file 
the eiid of the valve stem B (hg. 2 ) where it had broken, and 
then cut a piece of steel G of the same diameter to a length 
which gave it a slight clearance between the valve in position 
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and the tappet PI at its lowest point. We next found a piece 
of steel tube F which was a.n easy lit over the tappet, valve 
stem, and steel piece. This tube we cut to such a length that 
it enclosed the two former at its extreme ends, holding the 
steel jhece G in position between the tw'O. The only thing now 
to be done was to find a method of adapting the spring A 
to the shortened stem of the valve, and we managed this 



locknut D. The whole, when complete, was somewhat as 
shown in lig. 2. We found it worked perfectly, and that it 
was of no consequence whether the piece of tube lifted with 
the valve or not. If it lifted, the bottom end did not clear 
the tappet ; if, on the other hand, it did not lift, the end 
of the valve stem did not rise above its top end. The time 
occupied on the makeshift was less than an hour, and although 
I had the spares sent 011 to me from home, the arrangement 
was so satisfactory that 1 found it unnecessary to fit a new 
valve until after my return. 
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A Suggested Addition to Spares Carried. 

"iSiS reference to the above, 1 think it would be 

004? good plan if, with their usual spares and 

tools, all motorists carried three or four lengths, of various 
diameter, of silver steel. I have found it extremely useful, 
and, in fact, on se^'eral occasions the absence of it would 
have caused hours' delay, to say the least, and probably ha^^e 
necessitated my ha\'ing to leave the car, go home or to the 
nearest town, and send someone to put things right. Many 
of my friends say, ‘‘ A piece of wire, a pair of pliers, and a 
file will always bring i-ou home," but give me a piece of steel 
in addition to these articles, and I think I may say that 
“I’ll get there — and back." 

A Steering Gear Repair. 

Another roadside repair which enabled me to reacli 
home (a matter of thirty miles) iwithout great delay 
was on an occasion when — and let me say at once that J 



was not driving at the time — after running into the back of 
a waggon we found that the damage consisted , of a broken 
coupling rod in the steering gear ; in other words, the rod 
which connects the two front wheels. The steering arm on the 
near side was also slightly bent, but the i*od had broken off 
short about ipn. from the bolt hole. We fixed up a temporary 
repair, not troubling to straighten the arm, in the folloiving 
manner : We removed the rod entirely, and from a cottage 
near by obtained a piece of wood B B (called quartering, I 
believe), the section of which was about 3 in. square. This 
we cut off to a length of 3 in. in excess of the distance between 
the bolt holes on the steering arms with the wheels parallel, 
making a slot of about 2 |in. in each end of the arms C C 
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to fit into. Now came the difhciilty of making holes through 
the ends to lit bolts through. A drill and brace were not 
available, and eventually we hit upon the plan* of burning 
two holes with a red-hot poker, which we obtained and heated 
at the cottage. The bolts we had taken out were, of course, 
too short to go through 3in. of wood, and as we had none 
on the car of sufficient length, we were compelled to use the 
best material we had for the pui*pose. This proved to be 
the large ‘‘ tommy ” for use with the box spanners. We 
filed it partly through at the centre, broke it in half at that 
point, and fitted the two pieces D D, one at each end, through 
the holes in the wood and steering arms, wiring the extem- 
porised bolts in position. We reached home safely, but, as 
can be imagined, no “ speed bursts ” were indulged in, the 
rate in miles per hour being such as to satisfy the most critical 
man in blue. Moreover, we inspected the repair (1) every 
few miles, and noticed with increasing anxiety that the joints 
were developing considerable slackness before our destination 
was reached. 

Repairing a Starfing Handle, 

I was once, in company with a friend, descending 
a when a noise was heard which sounded as 

though some part had become detached, and in falling had 



Fig. i.~~Repairing A Broken Starting Handle-siiafx. 

A, end of starting handle-shaft. C, end of engine crankshaft. 

B, taper pin securing steel claw to handle, D, taper starting pin. 


struck or rebounded against the crank chamber or gear box. 
On looking round we saw something in the road, which, on 
closer inspection, proved to be the starting handle, or rather 
a portion of it. The handle was of that type which has a 
hollow piece of turned steel fitted to the end near the engine, 
shaped out to claw” a pin on the front end of the crank- 
shaft, this hollow piece of steel being secured to the handle 
by means of a thick taper pin (fig. i). What had happened 
was this : The taper pin had fallen out and the handle had 
gradually worked forward, thus allowing the hollow piece to 
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drop. Then, or perhaps sonic little time after, the handle 
had fallen out of its ])earing. We could not find the claw ’V 
piece, although we walked back about two or three hundred 
yards, and without tliis we could not restart the engine, for 
unfortunately 1 had stopped it when pulling up ; if I had 
not done so it would have been an easy matter to ha,i^e driven 
to the nearest blacksmith’s shop and have obtained a piece 
of steel to take the place of that we had lost. But having, 
as I say, stopped the engine, wc had to devise some means 
of making a temporary starting handle. We first tried the 
plan of pushing the car when in gear and then letting in the 
clutch sharply, but there being only and a friend we 

could not get suiheient “way” on the car to obtain the 
desired result. The following idea was suggested : I bad a 

set of tube spanners on the car, and 
that for the smaller nuts was drawn 
out at one end to a smaller diameter 
than the body of the spanner. We 
filed off a length of about ain. at this 
end, and were then possessed of a 
piece of steel nearly the same shape 
^ as that we had lost, but, of course. 

Akotoek SiAUTiNT. Handle repaih. nuich tliinner. Having no means o1 

drilling a hole at the drawn end for a 
pin to pass lb rough, wc made two slots, as shown in fig. 2 , 
with a round file. The necessary claws in the large end were 
also filed to a shape deep enough to answer the purpose tem- 
porarily. When fitting the makeshift together I used a bolt 
and nut instead of a taper pin, and b^’^ so doing the ^^dlole 
thing was practically as firm and without likelihood of becom- 
ing detached as if a liole had been drilled and a pin used. 
The filing of the slots at the one end and the “ claws ” at 
the other was, naturally, an awkward piece of work, and 
occupied some time, for the only means 1 had at my disposal 
for holding tlie tube during the process was a small hand 
vice. This “ fake ” was sufficiently successful to cause us to 
come to the decision that thei'e was no necessity to obtain 
anything else in this direction before we arri\^ed home, for 
the engine was started some fifteen or twenty times by the 
means we had provided. The makeshift cost me the price of 
a new tube spanner, but my experience is that to enable 
home to be reached without great delay there are many fit- 
tings of greater value than a tube spanner that one would 
cheerfully surrender for the purpose. — ^]\-Iarcus W. Bourdon. 



RECHARGING ACCUMULATORS. 

The Various Methods Employed.— Cost of Different 
Methods,— The Most Economical Method,— A Steady- 
ing Resistance. — Charging through Lamps as a Re- 
sistance. — Pole Finding and Connections.— Lighting 
AND Charging. — ^Charging Accumulators from an 
Electric Light Plant.— Charging from an Alter- 
. nating Circuit.— When to Charge up Accumulators. 
—Charging Accumulators on High Voltage Circuit. 

The Various Methods Employed^ 

There are several methods of charging accumulators . 
tjot/ 0f these the commonest are : 

(1) Charging from electric mains, using lamps 
solelyasaresistan.ee. 

(2) Charging from electric mains, using as a re- 
sistance lamps which, would in any case be required 
for lighting purposes. 

(3) Charging from primary batteries. 

Of these the first is the commonest, and often the most 
extravagant. The second is by far the best when feasible. 
The third might well be more extensively n.sed in cars where 
an electrical supply is not handy. 

I\Iany car owners prefer to send their accumulators away 
to be charged, rather than adopt of these methods. 

For those living in towns the matter us. as a rule, fairly 
simple. It is only necessary to find an agent with a suitable 
charging apparatus and some knowledge of elec tricitv, who 
can be trusted to clo his work properly. 

Unfortunately, man}’' agents are absolutely ignorant of 
the subject, and do more harm than good. Small central 
stations are also often unsatisfactory. Many central station 
engineers have little or nothing to do with accumulators, 
and the profits accruing from the charging are so small that 
but little care is taken. We have seen and tested accumu- 
lators, in a perfectly satisfactory condition, just returned after 
being charged at a central station, and in some cases have found 
them to run down to about a quarter of their full capacity. 

Again, some who live in the country send their accumu- 
lators by train to the makers or others to be recharged. By 
this means they can be sure that tlie recharging is done 
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proj^erly but railway’- travelling is by no means good for 
an accunixilator, and its condition when it arrives home is 
very doubtfiiL 

^ Lastly, it is particular^ easy for unscrupulous people 
to take advantage of the fact that an accumulator, when 
only about half charged, will, after a rest, show a very 
fairly liigh voltage. 

In short, if you have no good reliable agent near yon, 
you must do the work yourself. 

Cost of Different Methods. 

Now, as to the method to be employed, we may 
OoO consider : (i) First cost and (2) cost of charging. 
In respect of the first cost, charging through a lamp, or 
lamps, as resistance, has the advantage. A suitable charging 
board can be made, or even bought, for a few shillings. 

The cost of charging varies with the voltage of the mains. 
To take an average case, sxxppose the supply to be at 100 
volts. To charge a 30- ampere-hour accximxxlator we require, 
say, two amperes for fifteen hoxirs. To get this we must use 
two amperes at 100 volts ( = 200 watts) for fifteen houi's ; 

that is, we use = 3 kilowatt hours. Taking the 

1,000 

cost of a kilowatt hour at an average of 5d., the cost of 
charging works out at is. 3d. Now, of the power used, only 
about 5% goes to charging the accumulator, the remaining 
95% being wasted in lighting the lamp. If we charge, say, 
three accumulators at one time, the cost is the same, or, in 
this case, 5d. each. Indeed, twenty accumxxlators might be 
charged at one time in series for the same cost— -that is, at 
|d. each. 

This method is, then, only economical when the number 
of accumulators dealt with is considerable. 

On a 50 volt circuit the cost of charging one cell at a 
time woixld be yjd., while on a 220 volt circuit it xvoxxld be 
■.■over..'2S. ■ 6d. . 

The Most Economical Method. 

The second method — that of charging through 
lamps, which w^ould in any case be used for lighting 
purposes' — entails a certain amount of first cost, wMch varies 
under different conditions, some slight alteration in the wiring 
of a room being required. 

Car owners who have electiic light in their coach-houses 
could, without much difficulty, get the necessary wiring done 
by an electrician at a small cost. 
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The accumulators would then be charged when the 
lights happened to be i*equired. The only ehect would be 
slightly to decrease the light given by the lamps. Neglecting 
this, tiie charging would cost nothing. Another good result 
o{ \\^)rhing on these lines would be that the accumulators 
need never be run down, but could conveniently be kept 
iilw'dys nearly fully charged. 

This method of charging (little and often) is also to be 
recommended if primary batteries arc employed ; always 
supposing, of course, that proper care is taken to put in to 
the accumulator as much current as, or rather more than, 
has been taken out in driving. 

The first cost of primary batteries is not so great as 
might be supposed. A good four-cell batteiy, which will 
work well on the lines suggested, can be constructed without 
any very sldlled work for a small sum, and a suitable regulat- 
ing resistance for a mex*e trifle. With this battery the cost of 
charging should work out at about gd. for a 30-ampere-liour 
accumulator, but varies under different circumstances, and 
could doubtless be brought considerably lower if all materials 
were entirely used xip before they were replaced. 

A Steadying Resistance. 

With all forms of primar}- battery it is advisable 
steadying resistance of some sort. Even a 
battery which has by no means a low internal resistance will 
be found to send a current of four or five ainpdres through 
an accumulator when first connected up. With many other 
batteries a i*esistance is still inoj*e necessary, and there are 
many forms to be had, most of which will answer the purpose. 
A slight disadvantage of some of these is that they do not 
allow of a steady gradual change of resistance being efected. 
A good form is the carbon resistance, but it is our intention 
here to describe a type which can be more readih?- constructed 
without skilled workmanship. 

A planed deal board about r5in. long and qin. wide will 
serve as a base. About lin. from each end strips of some 
insulating material are placed across the board. As it will 
be necessary that these strips should take several screws, 
without cracking, ordinary deal would not be suitable here. 

A good material for the purpose is the three-ply wood, 
which can be obtained from any dealer in fretwoo’d. The 
strip A (fig. i) measures about 3 -Jin. x fin. X Jin, thick. At 
B two strips are used, so that the total thickness is |in. 
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For the resistance about i oft. of platinoid wire 

will do well. In ordering this, it vSliould be specified to take 
from six to eight amperes. In this case it will not heat unduly 
at the ordinary charging rates. One end of this wire is fastened 
to the wing terminal T— . The first screw at A is then partly 
screwed in. and the wire is twisted tightly round the shank, 
and then passed along the length of the board, round the 
screw on B. and back to the next screw on A. At this end it 
passes round two screws nearly touching one another before 
returning to B. The wire is given a complete turn round the 
shank of each screw before going on to the next. When 
about ten lengths of wire are completed, the screws may be 
screwed home, which forces the wii'e out round /the heads, 
and so lightens it up. 



Fig. 1 , Plan of .Adjustable Resistance Roard, 

A B, msiilatins strips thrcc-pIy wood. T-— - T terminals. 


It may be further tightened by a strip of wood placed 
-edgewise like the bridge of a banjo, and forced up near to A, 
raising the wire to an equal height at each end. The loose 
end of the wire is attached to the terminal T 4 - . 

Between T — and T + is a strip of brass or copper,, or 
a piece of heavy copper wire. In the first case, its shape 
would be that shown in fig. 2. The end E is attached to 
terminal T +, and the slot at the other end is secured to T-— 
when it is desired to “ shunt ” the resistance ont of circuit. 

The adjustment of the resistance is effected by the 
■strip S S of three-ply wood (hg. 3) sliding beneath the wires. 

, The method of obtaining contact is shown in fig. i, and 
is enlarged in fig. 3. In the latter figure the bend of the wire^ 
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catised by the screws is soniewhat exaggerated. The two siiiciU 
screws G S, G S press the wires lirnily against the shank of 
the larger screw, giving a good contact, and the more the 
resistance is used the better the contact becomes, since the 
surfaces are worn flat by rubbing. The advantages of this 
method are : (i) The wires are kept straight, since the motion 
of the sliding piece is such that all bends or kinks are gradually 
straightened. (2) The surfaces giving contact are kept bright 
and clean by the rubbing of the screws. 

E 

(2r— ^ 

Fig. 2. — SwiKGiNG Bridge Piece to Open or Close the Resistance. 

It will easily be seen that when the sliding strip is in 
the position shown, all the wire at the side B of the strip 
is shunted by the screws in the strip. Consequently, the 
nearer the sliding strip is to B, the gi'eater is the resistance 
offered to the current. 



Fig. 3.— Details of Stop in the .Gliding Bridge. 

WW, wires. G S, guide solCWS* 

G S, contact screw* S S, sUdiiig strip. 

This resistance may be screwed on to the front o| the 
box containing the primary battery, the only alterations 
necessary in the wiring being that the wire from the first 
carbon passes to T — , the current flows through the resistance, 
or through the copper shunting strip, and the -f- terminal of 
the accumulator is connected to T 4- . 

The use of the resistance is very simple. Wlien first con- 
lecting up, put the whole resistance in circuit, and gradually 
dimmish it, and finally cut it out altogether, as the current 
decreases. 

If usins: a primary battery without an ammeter, resist- 
ance may be shunted when the current has been flowing for 
ten minutes. 
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Before leaving the subject of primary batteries, we may 
say that if a reliable agent is fairly near, we should make 
use of him rather than charge at home, unless a lighting 
circuit is convenient. We always have a primary battery at 
hand, however, and tiiis we keep hlled with water to preserve 
the porous pots in good condition. Large bottles of the 
necessary solutions in this case are kept ready mixed, so that 
the battery may be ready for use at a few moments’ notice. 

Charging through Lamps as a Resistance. 

method of charging through lamps is verjr 
generally used, both on account of its simplicity and 
of its low first cost. As we have said, the actual working 
expenses are independent of the number of accumulators 
charged at any one time, and unless this is properly under- 
stood, the method is an extravagant one. 

A charging board should be so designed as to allow of_ 
any current from 3 amperes to -I ampere being passed. 

The actual rate employed for 30-ampdre-hoiir accumu- 
lators may be 2 amperes, but when it is necessary to charge 
quickly 3 amperes may be used ; but when a cell has been 
accidentalty completely run down, or has in some way got 
out of condition, a very slow rate of charge — | to i ampdre — 
is best. 

Taking the case of mains at 100 volts, we have seen 
that a 32 c.p. lamp takes i to 1.2 amperes, and a 16 c.p. lamp 
.5 to .6 ampere. 

If we fit a charging board with three lamps — ^that is, 
with two 32 c.p. and one 16 c.p. — the maximum current when 
all three lamps are lighted will be about 2.8 or 3 amperes. 

For general use, one 32 c.p. and one 16 c.p. passing about 
1.7 ampdres, or two 32 c.p. passing about 2.2 ampdres. may 
be fitted; while a cell in bad condition may be chai^ged 
through one 32 c.p, or even one 16 c.p. lamp. 

To meet all these requirements, we must design a board 
taking three lampholders, and suitable termmals for connect- 
ing up the accumulators. 

It will also be handy to fit a switch with a “ cut-out ” 
or “ fuse ’’ in case of airy accidental short circuit, and for 
convenience when connecting up. 

The system of wiring employed is shown in fig. 4. 
W P is a* wall plug, or an adapter, which may be fitted in 
the place of any convenient lamp. From this point wires 
pass to the switch S and the terminal T^^. When the switch 


(mconi,) RECHARGING ACCUMULATORS^ 

iS on, connection is made through the fuse F to the lamp 
wires. This wire is looped into the lamps and and 
terminates at the lamp L:^. • From the three lamps three 
separate wires pa»ss back to the terminal 1'^, and the circuit 
is completed when accumulators arc connected up between 
the terminals. 



Fig. 4, — Diagram of Wiring for Charging thkougu Lamfs. 

F, fuse wire in switch. 

L* lamps. 

S, switch. 

TJT*, teraiinals to which the accumulator is connected. 

W P, wail plug, ■ 

A convenient arrangement of lamps, terminals, and 
switches is that shown in hg. 5. This will necessitate a 
slight alteration in the arrangement, but not in the principle 
of the wiring. 
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In a Jill, mahogany or oak board large holes should be 
bored in the positions of the lamps and switch, so that the 
wires may easily be passed tlirough from the back. The wiring 
is, of course, all done at the back of the board. This is shown 
in fig- 5- 



Fig. 5. — Front View of Charging Board. Rear View of Charging Board. 

L® L®, lamps. T®, terminals. 

S, stSTtch. F W, flexible wire. 

The flexible wire from the plug/ or adapter, is brought 
in through a groove ; the insulation of the last inch is removed, 
and the two bared ends are connected to and S. The 
wire is then connected to the other terminal of S and passes 
to L^, where an inch or so is bared and connected up. The 
.wire passes on to L^, where it is again looped in/' and the 
bared end is Anally connected at L3. The remaining terminals 
of the lamp are connected by the wires, shown dotted, to 
the terminal T^. 
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Pole Finding and Conmctions. 

PT^g% It is quite likely that some who are not versed 
electrical matters may be unduly impressed by 
the directions so often repeated as to the correct method of 
connecting up accumulators in circuit. 

This mattei*, in reality, presents no difficulty. We know 
that when an accumulator is in use the current flows from 
the positive pole, through the external circuit, to the negative 
pole. Evidently, then, when charging, the opposite direction 
of the flow must be correct. That is, the positive of the 
accumulator must be connected to the positive of the supxdy. 
In a primary battery the carbon is the positive, and, therefore, 
is connected to the red terminal of the accumulator, the zinc 
being connected to the black terminal. When several accumu- 
lators are charged at the same time, they are connected in 
series; that is, the negative of the first is connected to the 
positive of the second, and so on. 

When charging from a lighting circuit, we must adopt 
some method of finding out which is the positive of the 
supply. The most usual plan is by means of pole-finding 
paper, of which there are two or three kinds. But when 
these are not at hand there are one or two other simple 
methods which can be employed. If the terminals of the 
charging board described previously be connected by a straight 
wire, and a compass placed below the wire, the needle will 
be deflected when the current is switched on. 

It is best to place the wii*e in a north and south direction. 
Then stand at one end, looking along the wire, and switch 
on the current. If the north pole of the compass needle is 
deflected toward your left liand, the pole nearest to you is 
the positive ; if toward right, the far pole is the negative. 

Perhaps the simplest method of all is to connect the 
accumulator up, first one way and then the other, though 
this is not recommended. It will be noticed that in one case 
the lamp burns more brightly than in the other. When the 
light burns rather feebly, the accumulator is taking some of 
the power, and is being charged. When the light burns more 
brightly, the accumulator is helping the main supply, and is 
discharging itself. The latter connection, therefore, is wrong. 

The effect on the light when only one accumulator is 
connected up, though quite perceptible, is small. This leads 
us, naturally, to the idea that it \vould be well to charge 
through lamps which , would in any case be in use, this method 
involving no loss of power. 
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Hi! 


LigUing and Charging. 

%QW motor house lighted 

^y electricity. This would be convenient, as when the 
lights are in use it would generally mean that a competent man 
was in the building. The ideal arrangement, of course, would 



Fig. 6. — Lighting and Charging Wiring Diagram. 

AAA, accumulator and lamp switches. 

F, fuse or cut-out. 

X L L, lamps. 

Mains connected to M-4- and M — , 

S S S, ordinary lamp switches. 

4- connected to positive and ' — to negative poles of accumulator. 

be one which would allow of the accumulator being charged at 
any rate from one-half to three amperes without taldng out 
any lamps when the lower rates of charge are used, since all 
the lamps may be needed for lighting the building. 

A diagram of the wiring necessary to effect this is given 
in tig, 6. It will be noticed that two swtches are used to 
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LAMPS ONLY 
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Fig. 7. — Switch Board for Lighting and Charging. 

A A A, accumulator and lamp switches. S S S, ordinaiy lamp switches. 
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each lamp. Other arrangements, such as two-way switches, 
might be equally effective. The method given, however, is 
quite straightforward, and would cost but little. The switches 
might be arranged a,s shown in fig. 7. When the lamps are 
used for lighting only, the three lower switches would be on, 
those on the top being oif. To charge at half an ampere, 
the left-hand lower switch would be off, and after connecting 
up the accumulator, the upper left-hand swutch would be put 
on. Similarly, to charge at three amperes, all those on the 
top would be on, those on the bottom being off. It would 
be well, especially on a 220-volt circuit, to keep the accumu- 
lator switches off until the cells are connected up, to avoid 
any chance of a slight shock. A fuse box should also be fitted. 

If this system is used, it is best to charge the accumulators 
singly, as two or three in series would affect the lighting of 
the room considerabty. The cost of this method is practical^ 
nil, and when once the wiring is complete, there is no further 
trouble in finding the poles or in any other way. 

The actual wiring must vary with different conditions, 
and consequently cannot be fully described here. We should 
strongly advise all who are having new motor-houses built, or 
any wiring done in their buildings, to provide for this method. 

Charging Accumulaiors from an Electric Light Plant. 

motor car accumulators can be charged' 
from an electric lighting plant at the same time that 
the ordinary lights are in use, and the cheapest method to 
emplo}?- is to fit up the circuit as shown in the diagram. In 
the ordinary way the d^mamo supplies current to the storage 
cells, and cunrent may be tapped from one or any number 
of the cells — provided that they have current in them — whether 
the dynamo be running or not. It is only necessary to connect 
one of the positive plates of the cells, say the end one, to the 
positive pole of the accumulator to be charged ; the other 
pole of the accumulator, which is the negative, should then 
be connected through a resistance and a small ammeter to 
the negative pole of one of the electric light accumulators. 
As shown in the sketch, a four-volt car accumulator is con- 
nected in circuit with three of the storage cells, and as each 
of these cells, when fully charged, indicates or gives an electrical 
pressure of 2.2 volts, it follows that there will be an effective 
pressure of rather over 2. 2 volts acting against the lower pressure 
of the two accumulators being charged, and thus a current will 
be forced through them. Unless a resistance be used, more 
current will probably be forced through the car accumulators 
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than is advisable ; hence the necessity for a resistance board 
and also a small ammeter to register exactly the current 
being charged into the car accinnnlator. Under the con- 
ditions shown in the sketch, about two yards of German 
silver wire of 2^ Birmingham Wire Gauge are sufficient, each 
yard of this wire at normal temperature having a resistance 
of about .93 ohm. The resistance board can be made very 
cheaph^ with the German silver wire, as tlie latter can be 
obtained from practically any electrical stores. A piece of 
dry board should be used, with brass sprigs driven into it. 


A B 



Method of wiring car accumulators to storage battery. 

A, car accumulator. B, resistance boarch C, ammeter. 
B, storage accumulators. E, Dynamo. 


SO that a wire from the accumulator can be connected to one 
spxig, and then the German silver wire wound round the first 
sprig and crosswise, as shown, round others, simply stretching 
the w^ire as on a tuning board. The ends of the wire can be 
wrapped several times round the last sprig so as to secure 
it firmly to the board. Then a ware from the negative pole 
oil the accumulators should be connected to the ammeter, 
and from the other terminal of the ammeter a flexible wire 
will be required, so that connection can be made at any part 
of the German silver wire stretched over the resistance board 
The said wire makes the electrical connection, and no switch 
xs required. ^ By making connection at some point of the 
resistance wares the ammeter will indicate the amount of 
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cnrreiit passing tlii'ougli the car accumulators, and the nearer 
the wire from the ammeter is connected up to the sprig 
attached to the car accumulator wire, so the resistance in 
the circuit is decreased, and can, in fact, be cut out altogether 
bv joining the ammeter wire to the last sprig nearest the car 
accumulator. By sliding the wire along the resistance board, 
the current passing through the accumulators can be adjusted 
to a nicety. Instructions are usually put on motor car accumu-' 
la tors, which give the current rate it is desirable to charge 
at, and this in no case should be exceeded, otherwise damage 
m£iy be done to the plates. If more than one 4.4 volt accumu- 
lator is to be charged, it is only necessary to vary the connection 
from the negative pole of the electric light accumulator to 
the ammeter, taking in, say, two more cells for each extra car 
acmimulator of 4.4 volts. Thus there is always one cell more 
than those under charge, which is sufficient to force enough 
current through the car accumulator. 

■ft should be noted that in cell charging it is always 
necessary to connect the positive terminal of the charging cells 
to the positive terminal of the cell being charged, and vice versa. 

Charging from an AUernatm^ 

For agents who live in towns where the electric 
supply is an alternating one, and for liotel keepers 
and others, an aluminium rectifier should be of considerable 
use. The rectifier consists of four cells, each containing a 
lead plate and an aluminium rod, immersed in ammonium 
phosphate. Owing to the peculiar properties of aluminiuirn 
these cells act as an electrical valve, opening to allow the 
current to flow in one direction, but closing when a reverse 
current attempts to how. By this means an alternating current 
can be so rectified that it can be used for charging accumu- 
lators. The rectifier is inexpensive and easy to use. "iTie treat- 
ment required is somewhat the same as that needed for a 
primary battery, but the chemicais and aluminium rods onh- 
want reaenung about once in three months, and the lead 
plates are practically everlasting. The ammonium phosphate 
should be dissolved in distilled water, and not in ordinary 
tap water. 

Another method is to employ an alteimating current 
motor to drive a small continuous current dynamo. The 
alternating current wire is connected tip to the* motor which 
it drives, the motor in turn driving the dynamo to which 
it is coupled. The accumulators are then connected up in 
the usual maimer to the wires conveying the ciuTeiit from 
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the driven dynamo. A combined alternating motor and 
contimioiis current dynamo can now be bought in a compact 
and convenient form. 

When to Charge up Accumulaiors. 

When the nsnally deep chocolate-coloured positive 
plate of an accumulator begins to look as though a 
very fine sprinkling of flour has been made on its surface, then 
it should be tested. Usually, when this condition is pre- 
sented, a four- volt battery will register 3.8 volts on the volt- 
meter, and it is not safe to risk running longer, but the battery 
sliould immediately be recharged, and care taken that the 
plates are completely covered with acid. 

Charging Accumulators on High Voltage Circuit. ^ 
Car owners occasionally inform us • that their 
accumulators have been burnt up whilst charging 
on 200 or 220 volt lighting circuits, and we think it would be 
of general interest to call attention to the probable reason 
for this, which is not excessive cuiTent passing through the 
battery itself, but a leak to earth tlmough a him of acid on 
the case. This will sometimes generate sufficient heat to ignite 
the celluloid, with disastrous results. The remedy simply is 
to stand the accumulators whilst charging on a board which 
rests on glass jam jars as insulators, and keep the top of the 
accumulators as dry as possible. — ^C. A. Vandervell and Co, 
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Introduction. — Position of Ignition and Throttle 
Levers.—Auxiliary Air Adjustment.— If the Engine 
WILL not Start.— Suggested Adjustments, — The 

Engine Started. — ^The Lubrication System,— General 
Lubrication.— Delay Encourages Formation of 
Rust.— Gravity-fed Petrol.— Pressure Feed, — 
Tyres.— Wheels. — ^Wheel-locking Devices.— Steer- 
ing Joints and Brakes.— Generally. 

Introduction. 

9 TQ 0 S “ How absurd 1 I hear some imder say. Why 
there is nothing to be done, except perhaps th see 
that there is petrol in the tank and oil in the engine, and then — 
away for a trial run L’ I cannot agree. I admit that 1 
thought the same at one time as the reader quoted above, 
but dearly I paid on one occasion when I took delivery of 
a new car for being so certain that I knew all there was to 
be known of my most recent purchase. It is not necessar)- for 
me to enter into all the details of that experience — ^for I blush 
even yet to think of my carelessness— but suffice it to say 
that before I covered fifty miles of a trial run one big end 
bearing of the engine had melted. I thought-— Oh, why did 
I not make sure ?— that I was giving the engine plenty of 
oil ; but I had not. been careful enough when examining the 
working of a three-way tap, and the oil that should have gone 
into the engine had found its way into the gear box 1 How- 
ever, that happened some years ago, and I— well, I hope so — 
have become wiser since that time. I purpose, therefore, 
setting forth, for the benefit of the uninitiated primarily, the 
procedure which it is advisable to follow when that new car 
has arrived at last, and is at our service. 

All of us are not a,ble, by reason of the “ depth of our 
pockets'’ perhaps, to take advantage of the willingness of 
the makers, or “ concessionnaires/' to supply an experienced 
instructor or driver for a week or two, to sho'w us the ins and 
outs of the car, and it may be that if we have obtained the 
car through a loeal agent the latter may not know much more 
of this latest model than we do ourselves. It may have been 
delivered by one of the maker's drivers, but even then we 
were so excited at taking delivery and with the intoxicating 
effect of a short run that we did not really take notice of the 
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position of the various levers when tlie man stai’ted the engine,, 
nor of other essentials ; or. maybe, having come by train, 
the car is waiting at a railway station for us to take delivery 
there. We have driven a motor before perhaps, but we know 
practically nothing of this make or model. We are left to our 
own resources, anxious to do the right thing to prepare for 
a run to-morrow, so that there shall be no risk of our being in 
difficulties, or innocently causing damage on that auspicious 
occasion. What shall we do first ? In order that we shall 
have the satisfaction of afterwards knowing \ve can do it, I 
suggest that we start the engine and run it for a few minutes. 

Position of Ignition and ThroUle Levers. 

The first thing to ascertain is the correct position 
ignition and throttle levers for starting easily 
and ^vithout fear of back fire. Take the former first. How 
shall we ascertain at which end of the quadrant the lever 
should be when the ignition is fully retarded ? We must first 
find the low tension contact maker of the magneto, or accu- 
mulator system if only the latter be fitted . Remove the cover, 
then turn the engine slowly by the starting handle, noting 
carefully the direction in which the contact maker arm revolves 
— that is, clockwise or contra-clockwise. Bearing this in mind, 
we next find out which one of the levers on the steering wheel 
or column moves the contact maker casing, and if we pre- 
viousl}^ noticed that the contact maker arm revolved clock- 
wise the casing should also be moved cloclcvrise to its limit of 
movement to obtain the full retaivlation of the ignition. 
And vice: versa. ■ ^ ^ 

In some ignition devices the movement of the lever has 
effect upon the actual contact maker arm, and not upon the 
case — -this applying to some of both magneto and accumulator 
ignitions. If this be so on our car and the engine move the 
arm clockwise, we must, to obtain the full retarding move- 
ment, manipulate the lever so that the arm turns contra - 
clockwise. Therefore, if the hand lever move the case, actuate 
the latter, to retard, in the same direction as the ignition 
spindle revolves ; but if the hand lever partially rotate the 
spindle or contact arm, actuate the one or the other in the 
apposite direction to that in which it is turned by the engine 
for the same purpose. So, then, we have found out at which 
end of the quadrant the hand lever should be placed to retard. 
Leave it at that point for the present. 

The next matter is in connection with the throttle. Can 
we readily ascertain at which position of the hand lever the 
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throttle is open ? We do not want to take the carburetter 
pieces, and we cannot tell by looking at the outside of it, 
unless the quadrant on the wheel is marked in some way, 
suggest a plan which I have found successful in starting strang 
cars, viz., set the throttle lever at its halfway position~at 
point which is the centre of its movement along the quadrant. 

There are other levers which will require attention before 
we attempt to start the engine. The change speed lever is 
one of these. If a gate change be fitted, there will be no 
diflicuity in ascertaining the neutral position and setting the 
lever there. But if the gear change be a straight-run-through 
type, ue., all the gear notches on one quadrant, we shall pro- 
bably hnd the neutral position to be when the lever is engaged 
ill the most rearward notch but one. At the same time, we 
shall make certain of the correct position whether the chan^^e 
is by the gate or otherwise, by setting the lever at the point 
we imagine to be neutral, and then turning the engine with 
the ignition switched off. If we can move the engine even a 
quarter of a revolution without the car moving, too, we have 
been correct in our surmise, and the lever is in neutral. 

■ *# . 

Auxiliary Air Adjustment. 

‘ZQS Then there is the side brake lever, “Oh. how 
unnecessary to mention that the side brake should 
be on before starting,” I hear that before-mentioned reader 
saying. It is obvious undoubtedly, but. neverthe]e.ss it i.s 
often forgotten, and if the car be oh a gradient and the vibra- 
tion set up by turning the engine cause the car to commence 
running backward or forward, it is disconcerting, to sav the 
least, to be compelled to rush wildly at the brake lever and 
apply it in such an eriiergency. So we will put the brake hard 
on. Is there an auxiliary hand-operated air lever fitted » If 
so, it will be advisable to move it to a point where the air 
inlet is closed. This point can easily be ascertained by examin- 
ing' the inlet itself, for in all probability it will be within view 
If it be enclosed at a point in the length of an air inlet pipe* 
so that we cannot see when it is open or shut, which is most 
unlikely, we must proceed for the time being as with the 
throttle, and set the lever halfivay. After suggesting that w'C 
make certain tliere is some petrol in the tank, I mirtit pass 
over the next item by merely saying, if the supply be" gra^dtv 
fed (I will refer to pressure fed petroi systems later), " turn 
on tlie petrol.” But sometimes one cannot be sure at the first 
attempt how the tap should be placed to aUow petrol to pjuss 
to the carburetter. Therefore, set the tap parallel to the 
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supply pipe and attempt to flood the carburetter to such 
an extent that the petrol can be seen to overflow. If success 
in this respect be not met with, turn the tap so that it is at 
right angles to the supply pipe, and try once more to flood 
the carburetter. No, do not shake the needle valve up and 
down so vigorously ; you will attain the desired end much 
sooner and with no liability of making the float leak if you 
merely lift the valve spindle away from its seating and hold 
it so for a few seconds. The carburetter is flooding. Well, 
before switching on the ignition we should give the engine 
three or four vigorous turns with the levers set as advised, 
vis;., ignition retarded, throttle at midway position, auxiliary 
air (if fitted) closed, gear lever neutral position, and side brake 
hard on. Those few turns of the engine with the ignition off 
give us an opportunity of feeling the engine, of becoming 
accustomed to the operation without danger of a back-fire, 
and at the same time it is more than likely that a good rich 
mixture will be drawn into the engine ready for firing at the first 
tin*n when we seriously attempt to start. The preliminary 
turns having been accomplished, we will now have a serious 
attempt to start the engine. We may have been accustomed 
to “swing the engine of our old car, but it will be advisable 
to refrain from doing so with this new one until we are 
sure of the setting of the ignition, or find it impossible to 
start otherwise. So, after switching on, we will merely pull 
the engine over each compression in turn. Note that I have 
said pull ; don’t push the handle down. This latter is a 
bad, very bad, plan even when adopted with an engine the^ 
timing of which is a " known quantity.” Engage the starting 
handle with its clutch at a point where the upward move- 
ment of the handle is just commencing, and then pull up 
smartly. 

If the Engine will not Start 

KtQQ If we have set the various levers approximately in 
their correct position for the purpose the engine will 
doubtless start at the first pull over, but if half a dozen efforts, 
fail to accomplish that end, it can be taken for granted that 
something is amiss with our various adjustments. We shall 
probably be merely wasting time by endless attempts to si art 
as things are, so some alteration must be made. What varia- 
tion shall we make first ? If there be an automatic air valve 
fitted which is readily accessible, I advise that this receive 
attention, for the greatest probability is that the mixture: 
entering the engine is weak, and to remedy this we may by any 
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!i\-iiilable or convenient makeshift prevent the valve from 
coming into action at all — by tying a piece of cloth or fixing 
a leather strap round or over the air inlets of the device, for 
instance. This done, we can try' another half-dozen turns of 
the starting handle, and. if successful, remove the cloth imme- 
diately and — well, what to do then will be told later. (See 
"The Engine Star ted "No. 40 1.) 

But supposing the engine does not start even then, there 
are quite a number of possible and reasonable adjustments 
which may be made before we should become disheartened. 
It is an undeniable fact that some engines — their carburetters 
usually being the offending details— will not start when cold 
unless the levers are placed “ just so,” and if our engine be one 
of these, it is merely a matter of making a few experiments 
before we shall hit upon the correct position. In order to save 
time and space, I will set out concisely hereunder the various 
and not unreasonable setting of the levers and means which 
may be adopted other than that already mentioned to attain 
the desired end. 

Suggested Adjusimeuls. 

400 ■ as is the more likelv, that the mixture 

1. Close the throttle slightly by moving the 
lever towards one end or the other of the quadrant. 

2. Flood the carburetter excessively. 

3 - Inject petrol into the cylindere by way of 

cwnpression taps or through the sparking plug 

4. Advance the ignition slightly, being even 
more careful than before to pull the handle up with 
the four hngers only' encircling the handle grip and 
the thumb c-lear, so that the grip mav be released 
naturally and readily m the event of a back-fire 

.. the mixture is too rich and with 

the throttle in the midway position : 

I- Refrain from flooding the carburetter, and 
wait a few moments until the surplus petrol has run off 

2. Open auxiliary air inlet shghtly, if fitted. 

kt 4 -^”5 'y lia-ve exhausted all reasonable possi- 

bihties to winch the obstinate starting may be due. It is very 
unlikely that the engine will still be at rest if all the fore- 
going adjustments, separately and combinations of them 
have been tested. It will have been helpful if we have prior 
to each attempt switched off the ignition and .given the engine 
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a few more of those vigorous turns which I have mentioned 
as being so helpful towards inducing a good firing charge into 
the engine. Something must be out of order, the setting right 
of which is apart from the scope of this article, or the engine 
must be o. very bad sample of the obstinate type if it has 
not been started long ago. 

The Engine Started, 

mgj, j Assuming that we have managed to start the 
'wUl engine, we shall probably find it necessary in the 
first place to advance the ignition slightly to keep it running, 
and then to close the throttle to prevent racing, which will 
be sure to occur with the throttle halfway open when the 
ongine has picked up its stride. But do not forget that you 
are probably uncertain which are the closed and open positions 
of the lever setting. So in moving the lever do not hesitate, 
if the effect of moving it in one direction be other than that 
which is required, to move it back in the opposite direction. 
Such hesitation will possibly bring the engine to rest once 
more, and necessitate all the trouble of starting it again before 
you have really had time to notice the setting of the various 
levers which enabled you to start in the first place. At the 
;same time, it will be of advantage later on if the ignition, 
throttle, and air levers be manipulated by way of experiment 
during the two or three minutes which the engine may be 
kept running on this first occasion, for it will enable us to 
learn the effect of the various movements. For instance, the 
throttle of one car may be very sensitive and require a finely 
graded movement to open It considerably. On the other 
hand, exactly the reverse may be the case — a considerable 
travel of the lever may open the throttle quite a small amount 
— and, anyhow, we must learn these varying effects, so why 
not at once ? Do not keep the engine running too long. I 
want to talk about other matters which must or should be 
attended to very early with a new car. 

The Lubrication System. 

AHnP design of the car which should be 

carefully considered without further delay is the 
lubricating system of the engine. In the cars being manu- 
factured and in use at the present time, the various systems 
are numerous beyond account, but practically all of them 
may be considered as coming under one or the other of the 
iollowing heads : 

T. Mechanical. 2. Drip-fed splash. 
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When ordering your new car you will, I have very little 
doubt, have enquired of the maker 's representative or agent 
as to what system of lubrication is fitted. But in case you have 
not done so, and cannot gain the information from the cata- 
logue issued by the makers, it may be said that, roughly, if 
any form of indicator or pressure gauge be fitted in the circuit 
of the oil pipes, and such as will show movement when the 
engine is running, it may be taken that the lubrication comes 
into the first category ; but if no indicator be fitted, and the 
only visible signs are diip feed glasses on the dashboard which 
are. only effected by hand adjustment, or when only an oil 
pump worked by hand and situated on the dashboard is fitted, 
it can safel^^ be concluded that the second type referred to lias 
been adopted. 

Mechanical Lubrication. 

In this category may be included systems where the oil 
is supplied to all the journal, big end, and gudgeon pin bear- 
ings, as well as pistons and cylinders, by pressure generated 
by a mechanical pump, from which the oil is led to all the 
parts mentioned by pipes and passages — that is to say, where 
no provision is made for the connecting rod ends to dip into 
the oil and scoop it or throw it on to other moving «parts. Then 
there is the system sometimes called semi-mechanical, in whicli 
the oil is carried in pipes or ducts to some only of the parts 
mentioned, and which embodies a series of trays placed under 
the connecting rods, a constant level of oil being kept in these 
trays by a supply from the pump, in order that scoops fitted 
to the big end caps may dip into the oil, and b}^ splash supply 
it to the various parts not in direct connection with the 
pressure pipes. 

There are modifications of both these systems, but fur 
our purpose they may be considered the same. All variations 
are, or should be, fitted with an oil-filling pipe near or attached 
to the crank chamber casting, also some form of overflow 
pipe or indicator, b^^ means of which it can be knowm when 
sufficient oil has been put into the well or sump at the bottom 
of the crank chamber. 

Therefore, find this oil filling pipe and the overflow or 
level indicator, and charge the engine with the lubricating 
medium until it overflows or reaches the desired level at the 
indicator. If the system be in order, as, of course, it should 
be on a new car, w’e need worry no more oil the score of the 
engine lubrication, except to note that the gauge or other 
device provided on the dashboard indicates that the oil is 
circulating. It is quite impossible to deal here with the various 
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means provided for this latter purpose, but it is well to bear in 
mind that until we are sure of the requirements of the engine 
it is safer to give an excess of oil. represented by the pressure, 
than not enough. 

Drip-fed Splash. 

In this division may be included the splash system of 
lubrication where the oil is supplied to the crank chamber at 
certain peidods by a hand pump worked by the didver, in 
addition to the system where drips only ai’e fitted. It is one 
of the great failings of the drip and pump feed sj’-stems that 
in the majority of engines so fitted no provision is made to 
indicate when enough oil has been put into the engine before 
starting out, nor is it possible without experience of each 
individual car to know whether a correct supply is being given 
to maintain the most desirable level. 

By hook or by crook we must first ascertain how much oil 
there is in the crank chamber. Usually some form of inspection 
plate is fitted, and if this be in position on our car it must be 
removed, so that we can. see whether the connecting rod ends 
are actually dipping into the oil at the lowest point of their 
movement. The lowest pai‘t of the connecting rod or bolts 
attached thereto should be submerged in the oil to a depth 
of about Jin. when the engine is stationary. 

But supposing no inspection plate be fitted. We nu^ in 
that case pour oil into the crank chamber by any available 
passage or opening, or even by setting the drips to run very 
freely, and continue to supply in this way until a suggestion 
of sinoke is apparent from the exhaust when the engine is 
running freely at 500 r.p.m., we will say. It will be as well, 
too, if for a few days we make a practice of running the car 
with tMs faint suggestion of smoke. We shall be gradually 
able to judge, as experience is gained, at what speed the drips 
should work to enable only a smjxll amount of smoke to be 
seen, but after the first 250 miles or so we can commence to 
cut' down the supply slightly. At this period the number of 
drips of oil per minute in an engine of about 12 h.p. should 
be in the neighbourhood of fifteen to twenty. 

On the subject of engine lubrication generally, it is dis- 
tinctly advisable to run out the old oil and recharge with new 
after the car has been run about 250 miles, and again at 500 
and 1,000. Probably a drain tap at the bottom of the crank 
chamber or oil sump is fitted for this purpose. If not, it is 
very unlikely that some form of screwed plug will not be found. 
When the old oil has been drained, away, it will be well to 
flush the system through with a pint or so of paraffin. In new 
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en‘‘^mes it will be found more often than not that the first 
two or three charges of oil will drain out showing signs of 
dirt, and sometimes even steel and aluminium filings, so that, 
especially in pressure systems, these first two or three wash- 
outs are of great importance. 

General Lubrication, 

Having considered the lubrication of the engine, 
good policy to give attention at once to the 
other parts of the car where lubrication is essential. The 
gear box is one of these, and here it is merely a question of 
ascertaining whether there be sufficient oil therein by opening 
the inspection lid and peering inside. The level of the oil 
should not be lower than the centre line of the lower shaft, 
and in a new car I should certainly advise that oil slightly 
thinner than is usually supplied for gear boxes should be 
used, in order that there may be no doubt of the oil pene- 
trating to the furthest extremities of the bearings, which, 
having had practically no wear, are likely to be on the tight side. 

The clutch is another detail requiring attention imme- 
diately, especially so if this be of the multiple-plate type. As 
a rule, the same kind of oil that is used in the engine can be 
used for a plate clutch. Here, again, it will be well if, after 
driving the car 500 miles or so, we empty all the oil out, rinse 
through with paraffin, and charge the clutch with new oil. 

If the clutch be of the ordinary leather cone type, we 
should at once ascertain what means are provided for lubri- 
cating the spigot bearing on the crankshaft end. This is a 
bearing which is overlooked very often, but, as a matter of 
fact, it is one of those points to which close attention should 
be given, for any sign of stiffness or seizing at this point causes 
a considerable amount of difficulty in changing gear, and, as 
can be xmderstood, this applies to a formidable extent in the 
case of a car strange to the driver. The iisual means pro- 
vided is a grease cup fitted to the clutch member, but some- 
times merely an oil way will be found, and in some extreme 
cases, showing great want of thought on the part of the 
designer, no actual provision for lubrication is made at all. 
In this case the clutch pedal should be depressed and an 
oilcan with a long spout used, so that oil may be delivered 
through the arms of the clutch directly on to the spigot of 
the crankshaft. 

The live back axle should next receive our attention. 
To be on the safe side and to ensure that plenty of oil be 
therein, it will be well to put at least a quart, but preferably 
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half a gallon, of thick oil into the axle casing. Tliis part of 
the anatomy of the car is a third point from where the oil 
should be drained out after a short use. Personally, and 
particularly in the case of a worm drive, I should drain out 
any oil therein immediately the car was delivered to me, flush- 
ing the casing out with at least half a gallon of paraffin, spin- 
ning the back wheels the while after jacking them up, in order 
that the whole of the interior might be thoroughly cleansed, 
after which T should pour in a gallon of thick-bodied oil. 

One never knows what amount of care may have been 
spent in assembling back axles, gear boxes, and engines to 
ensure that no dust or filings ‘have entered, and I have seen 
some instances of gross earelessness in this respect — so much 
so that I should never hesitate to drain out the oil from all 
three parts before taking m3’ first long run. 

Then as to the lubrication of the wheels. These in a 
modern car will probabty run on ball or roller bearings, and 
unless some special means are provided by the designer it is 
a safe plan to insert the lubricating medium by removing the 
wheel caps and charging the hubs with a semi-liquid mixture 
of oil and grease. 

There are, of course, numerous points bn the car fitted 
with grease cups and lubricators with which we must become 
acquainted, and the polic3r of some drivers and owners of 
neglecting the small points during the first month or six 
weeks* running of a new car, on the assumption that these 
parts have received close attention from the manufacturers, 
is to be deprecated. In the first place, many of these points 
may not have been thoroughly greased or oiled in the course 
of erection, in which case the month’s running may allow 
rust to form to such an extent that it will be impossible to 
insert oil or grease without taking the detail apaxT: 

Delay Encourages Formation of Rust 
ALfkS The bolts of spring shackles, for instance, will 
, -become thickly coated with rust after a few hundred 
miles running if at the commencement of that time they have 
not been thoroughly lubricated. 

So, before we have had the car in our possession many 
hours, it will be advisable to run over ’* all these lubri- 
cators and grease cups, and suppty them with the correct 
lubricating medium. I would suggest that prospective owners 
should obtain particulars of the lubricating system of their 
car 4 o-be by applying to the makers for full detciils before the 
car is delivered, so that these may be studied at leisure. 
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Gravity- fed Petrol. 

MU ^ There is not much to find out or attend to in con- 
riection with the petrol supply of a new car if the 
feed be by gravity. I have referred earlier in this article to 
the matter of ascertaining the correct '‘oh/* and “off" 
positions of the supply tap, but perhaps a further note in that 
connection may be called for. I refer to the possibility of 
the tap becoming “ on or “ off " of its o^-vn accord through 
vibration, and it is quite a simple matter to make sure that 
the locking nut on the tap, if fitted, is tight or secure. I have 
experienced 7 m quart dTieure on more than one occa- 

sion, attempting to find the cause of a comparatively sudden 
stop on the road, which was eventually traced to the petrol 
tap, this having been shut off by vibration. 

A spell of more or less seiious misfiring may be brought 
about by the same thing happening to a partial degree — ^the 
tap becoming half on and half ofi, causing the engine to be 
starved of fuel at moderate and high engine speeds. 

Pressure Feed. 

^ pressure-fed system of petrol supply in a new car 
may cause a certain amount of consideration beyond 
that of the other type, but there is no feature which cannot 
be mastered hy the expenditure of a little care in examining 
the various details. 

In the first place the “ filler cap ’* should be examined, 
for this should have a snugly fitting leather washer by means 
of which an air-tight joint can be made at this point. After 
using the hand pressure pump, usually situated on the dash- 
board, to cause an air pressure of, roughl3^ 2 lbs. in the tank 
(if no gauge be fitted, eighteen or twenty strokes of the pump 
should have the desired effect), an attempt may be made to 
flood the carburetter, although it is quite possible that a 
petrol tap may be inserted in the system at one point or 
another, and this may require an ob\dous manipulation. 

If difficulty be found in obtaining or maintaining pressure 
in the petrol tank, the various unions and joints in the piping 
must be examined, and also the automatic pressure valve — 
situated on a branch from the exhaust pipe most probably, 
although on several well-known cars it is now worked 
mechanically by the engine. These exhaust pressure valves 
have an awkward habit of leaking until they settle down to 
their work, but if the “ mushroom** be lifted from or turned on 
its seating, or if a small quantity of petrol be squirted with an 
oilcan into and through the valve, the leak is usually stopped. 
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When searching for leaks in a petrol pressure sj^stem a 
good plan is to smother the joints with lubricating oil/so that, 
at the source of the leak, bubbles of the oil can be seen, and 
the trouble located prior to tightening up the joint. 

Usually in these pressure systems some form of “ water 
trap is fitted, the object of which is to collect the water 
formed in the pipes by condensation of the hot exhaust gases. 
It will be well to examine this almost immediately, for if an 
excess of water occur in this device the overflow will be forced 
into the petrol tank, and water in the petrol tank is, as my 
readers one and all are probably aware, a matter to be avoided 
by every possible precaution. 

The petrol filter is the last item to which I wish to refer, 
and this is often a source of a great deal of unnecessary trouble 
on a new car. In the process of making the petrol tank it 
has been found that dirt and loose pieces of solder or brass 
only too often remain inside, and qiiickty find their way to 
the filter on both pressure and gravity systems. So, com- 
mencing on the first clay and at periods of a week or so for 
the first month — depending, of course, on the amount of use 
to which the car is piit—-I advise that the filter be taken to 
pieces and cleaned thorcmglily. 

' Tyres, 

40 7 attention which should be given to the tyres 

of a new car is not very considerable. It will not 
be amiss, however, to note whether the security bolts will bear 
tightening and whether they be correctly fitted — ^that is, of 
course, standing through the rim a similar and generous dis- 
tance. The air pressure in the tyres should be tested, obviously, 
and this should be between 6 o lbs. and loo lbs. per square 
inch, varying according to the weight of the car and load, and 
whether on back or front wheels, "i'he table of tyre pressures 
issued by practically all the tyre makers may be taken as a 
guide, although I have found that the pressures generally 
recommended are on the high side by 5 to lo lbs. when comfort 
is borne in mind as well as other considerations. I need hardly 
suggest that one will make certain before taking the first 
long run that a pump, jack, and other details of tyre repair 
and removal equipment are on board the car. 

Wheels, 

40 ft Writing of tyre repahs brings one to the subject 

of spare wheels, detachable rims, and detachable 
wheels. If one or the other of these most desirable features 
hav 6 been fitted or provided, it is well worth while to make 
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a trial of the fitting and removal of tlic device before ven 
taring far from home. A great deal of time and even anxiety 
may be saved by so doing, for away from the garage on the 
roadside, maybe after dark, the first attempt to make use of 
one of these time-savei*s in a case of necessity may involve a 
considerable amount of delay by reason of one not being quite 
au with the easiest and correct method of manipulation. 

It may not be out of place to put forth a warning to those 
who have not previously used and handled detachable wheels. 
When a car is jacked up and the wheel removed, there is a 
possibility of a great deal of damage being done if the jack 
be not firmly planted and the wheels scotched, or the brake 
applied, when a front wheel is being changed, for if the car 
slioukl run off the jack it is not merely a matter, as of old, of 
the wheel witli the dismantled tyre dropping on to the road- 
way, but, the entire wheel ha\dng been removed, the car at 
that corner will drop fifteen to eighteen inches perhaps^ down 
on to the axle end. Apart from the difficulty which must 
ensue in the matter of raising it on to the jack again, the 
question of possible damage is a serious one. It is more than 
probable — almost certain — ^that a bent axle will be the result. 

So in jacking up a car to remove a detachable wheel ensure 
t]-! at the ground on which it stands is approximately level in 
all directions. If the ground slope in one direction, it is far 
better that the car should face up or down the gradient than 
that it should be out of tlie perpendicular to one side or 
the other, 

I am afraid that this consideration has not yet been forced 
upon the makers of jacks, for these are .still being made, a,s far 
as my knowledge goes, with the same base as of old, viz., 
about eight or nine inches in diameter. There arc occasions 
when it is almost impossible to avoid removing a wheel when 
the car is out of the perpendicular—on the camber of a narrow 
road, for instance— and with a jack of the average type there 
is then a decided element of risk in the operation. A good 
hearty pull or piish in the operation of removing or fitting a 
wheel is quite as likely as not to send the car off the jack to 
one side or the other. This same risk is present to a lesser 
extent when the car is on a level surface, and great care is 
requhed even then not to upset the car. 

I should advise that, where no safeguard can be imposed 
■on a road with noticeable camber, the car should be taken 
before operations are commenced to that .side of the road 
which will cause the wheel to be manipulated to be on the 
higher ground — that is to say, the undamaged or unpunctured 
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tyre or the same axle should be in the gutter. In this matter 
certain excess of half the weight will be taken on one of the 
mijtural “legs” of the car. 

Wheel-locking Devices. 

Whether the changing of wheels be experimented 
or not before the tirst run, the locking device 
upon the hub should be examined to see that it is in the 
locked position. To those who have cars on order or just 
delivered fitted with detachable wheels of any make, 1 would 
recommend that the makers of the wheels be applied to for 
instructions as to fitting, removal, and locking of their par- 
ticular type. But, anyhow, do not be satisfied until by some 
metins you are quite certain that the wheels are locked. 

Steering Joinis and Brakes. 

MIfk The steering joints of a new car should very early 
existence be fitted with leather bags, although 
a great number of makers supply their cars so fitted. In the 
latter case the bags should be opened to asGertain whether 
they contain the necessary grease. 

It will usually be found that the brakes are correctly 
adjusted, but a test of this point will, of course, be made 
before the car be moved many yards. A test of the “ temper ” 
of the brakes should be made on the fii'st run. 

Generally. 

ALII ^ afraid the recounting of the several — though 
wJL M they are real 1 3^ com para tivei}' few, when all is said 
and done — necessary and advi.sable matters for examination 
and points for attention on a new car has carried me furtlicr 
than 1 anticipated when i set out at the beginning of this 
series of articles, but the owner, present or prospective, of a 
new car should not be alarmed at the extent or nature of the 
advice given. One hour (or at the most two) spent in attend- 
ing to me matters referred to should not be begrudged, for it 
is more than likely that if slackness and inattention take place 
at the beginning of the car's existence in its new sphere, 
numerous troubles, delay’s, and difficulties will occur later on 
, which might have been avoided. 

As a final word I would warn all those who are sotting 
out to drive a new or strange car to “ go slow ” at first. Even 
if one have had long experience in driving cars, there is a 
difference in the design and position of the controlling devices 
in practically all cars, and this refers to the various models of 
one manufacturer as well as to entirely different makes. — B. 


THE MOTOR HOUSE. 

Motor Car Houses in Hot Weather. — A Usefue Car 
Cover. — To Extinguish Ignited Petrol, — Dimen- 
SIGNS OF AN Inspection Pit. — Inspection Pit Con- 
struction. — Preparing for Frost. 

Motor Car Houses in Hoi Weather. 

A IP Many cars are kept in wooden sheds with galvanised 
^ iron roofs and no ceiling. Such sheds reach an abso- 
lutely appalling temperature in really hot weather. • Those 
who have to keep their motors under conditions like these can- 
not do much to mitigate the evil, but what little is possible 
should certainly be done. In the first place, any windows 
whicli face the sun, particularly those which come within its 
rays between 9 a.m. and 5 p.m., should be shaded. The best 
plan is to have light shutters made for these windows, or failing 
these, thick dark curtains. Nothing elaborate is necessary 
so long as the light is kept out. It will make a very great 
deal of difference to the temperature of the shed, for in keeping 
out the light one is also keeping out a great deal of heat, and 
although the place will get hot, it will be many degrees cooler 
than if the windows were unshaded, especially if the shutters 
or curtains be outside the windows. 

Another great help is to x:)rovide through ventilation — 
current of air through the building — ^but the ventilators must 
be so placed as to keep out the rain. Here again nothing 
elaborate is required ; small lids with a rough wooden hood 
or cowl to keep out the wet are all that are necessary. One 
on each side of the house, preferably north and south, will 
greatly help to keep down the heat. The difiercnces of tem- 
Xierature which exist on the north and south sides of a build- 
ing will naturally induce an aii current. 

. The precautions we have indicated are only broadly 
stated, but they are sufficient to sIioav that quite simple 
mcEisures will make a very great deal of dilierence and save- 
much needless perishing of tyres while the car is standing in 
the shed. Even those who do not care to go to the trouble 
of providing for ventilation should at least keej^ out the light, 
but it is x:)erhaps well to remember that inside blinds or 
curtains are not nearly so satisfactory as outside shutters 
for keeping down the temperatiu'e of a room. It is also 
desirable to open the shed every evening so that it may cool 
down before the next day. 
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THE MOTOR HOUSE, 


A Useful Car Cover ^ 

almost impossible for a man single-handed to 
cover up a large car of the landaulct type properly 
without allowing some part of the cover to drag upon the 
ground, thus making it dirty and perhaps greasy. ' 


Tho iiscfxil cover for covered cars described in tbe accompanying hint, 

A cover which cvercomes these difficulties is illustrated 
herewith. It is made as follows : Two light steel ropes are 
fixed the length of the motor house, and are made taut with 
straining hooks , at one end. A very light wooden frame is 
then made the size of the car. This is covered with ' an 





(413 c&niimed.) THE MOTOR HOUSE. 

American cloth, and is suspended from the steel rope by four 
hooks, so allowing the frame to travel the length of the motor 
house. When the car is driven backward into tlie gai*age, 
the cover can be immediately pushed exactly over it with 
the aid of a stick. On the underside of the frame iiglit iron 


rods are fixed on the two sides and the back, so that the back 
piece, which is fitted with rings at the top, can be suspended 
from the rod, and is easily detachable for cleaning at any 
time. The sides are made like curtains, fitted with rings at the 
top, and when unfastened are pushed back against the back 
wall of the motor house ; they are buttoned down each side 
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to the back piece of the cover* I'he side curtains are made 
stifhciently wide to come round the bonnet of the car, and 
are buttoned on to the dap A, which is fixed to the travelling 
frame. This flap is brought down low enough for a man to 
button up the cover without using any steps. 

The cost for makiug a cover of this description is about 
the, following : 

i8| yards jiin. striped blind material 
6 1 yards leather cloth 
Making up the above 


Frame rods and sleel wires, approximately 
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— H. C. G. 

To Extinguish Ignited Petrol 

Sand or soil is generally advocated as being of more 
than water for this purpose. Anybody who has 
tried to extinguish flames on a blazing engine with sand realises 
the difficulty of doing so at all effectively. A better extin- 
guisher would be a hand grenade, and we should like so see a 
stock of these, at suitable distances apart, fixed on the walls 
of each public garage, and even in private motor houses. 

The Dimensions of an Inspection Pit. 

Mf H dimensions for an inspection pit for motor cars 

are as follow: Width of the pit, 3ft. bin. ; depth, 
4ft. bin. : and length, not less than 6ft. A rabbet or ledge 
about lin. in width should be left along the edge of the pit, 
upon which the cover boards may rest when it is not desired 
to use it. Particular attention should be paid to the drainage, 
and steps should be provided at one end, if not botli. Another 
useful addition is to nail a piece of lin. batten along the side 
of the pit for its entire length, at a height of from 24in. to 
3oin..from the bottom of the pit. A board resting, and ’■sliding 
. upon these battens forms a very handy and movable shelf, 
upon which one can place the tools, and if made sufficiently 
strong, it could also.be used as a seat for the operator. Where 
electric light is available, a cable should be laid down to the 
pit, a;nd two or three wall sockets placed at intervals along the 
side of the pit, so that one can connect up a portable lamp 
to, the most convenient of these sockets. On no account should 
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any other light, except a safety lamp of the Davy or miner's 
type, be used in the pit. Petrol vaponr, regarded generally 
in the light of a gas, is supposed to be lighter than air, and 
is thought to rise upward rather than accumulate in lower 
strata. This is not the case, however, as petroleum spirit 
vapour is heavier than air, and always accumulates low down. 
It is always well to see that the hatch or cover is put over 
the pitViien it is not in use, as even a person who knows 
the premises may, through absent mindedness or sheer care- 
lessness, fall into the pit if it is left uncovered. 

Inspection PH Consimefion* 

“May I make one or two suggestions.” writes 
Sir J. H. A. Macdonald, “ apropos of your useful hint 
regarding motor pits ? In my pit the descent is made by 
placing a square board about Sin. broad in the coimer about 
i5in. down, then a shelf ift. broad running across the end 
at I Sin. down, and then a third corner board lower down 
on the same side as the top one, but projecting bin. beyond 
the line of the centre board. One foot is placed on the top 
board, the other on the long shelf, and the iix'st foot on the 
lowest step. The second step makes a convenient shelf for 
tools, and may be made to slide along battens, as yon suggest. 
This arrangement takes up less room, and is much cheaper, 
than made steps. As regards lighting, you suggest that wall 
sockets should be placed along the walls of the pit. It will 
be found cheaper and much more handy to have the ordinary 
motor house light provided at the end of a long twin wire, 
coiled up on a hook. When required in the pit it can be hung 
over any convenient part of the car below that will light 
the spot at which work is to be done, or, as I have found 
convenient, it may be slung round the worker's neck, or hung 
in front of his shoulder.” 

Preparing for Frost. 

owners should, when autumn begins to wane, 
be on the look-out for sharp snaps of frost, especially 
on line cloudless nights, as this is where danger of damage 
to the cylinders and radiators lies. In the case of the more 
affluent motorist who can afford to fit up the motor house 
•with special warming apparatus, no trouble need be feared, 
and in some cases a branch pipe can be run with little expense 
from the greenhouse heating S3rstem, or a slow combustion 
stove be fitted up under a galvanised iron cover immediately 
outside the house, and the line taken through it, the products 
of combustion being expelled where it passes out at the other 
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side of the building. It is not necessary to obtain a high 
temperature, for so long as it is kept two or three degrees 
cibove freezing point there is no danger of freezing up the 
water circulating system of the ear. The use of oil or gas 
stoves is not to be recommended in motor hoiLses, as if there 
is any leakage of petrol, the vapour is likely to become 
ignited and cai^se damage to the car and house. Where the 
motor house occupies a sheltered position, and the temperature 
hovers about freezing point, a good thick sack or rug may 
be thrown over the radiator and bonnet : this will prevent a 
rapid fall of temperature, and in most cases prevent the 
freezing up of the radiators, although it is not absolutely in- 
fallible. As but a small quantity of water is now carried 
in most types of cars, the simplest and the cheapest way to 
prevent damage is to have a drain tap fitted to the lowest 
point in the system and to run oif the water before putting 
away the car. 


OVERHAULING A CAR IN A PRIVATE 
GARAGE. 

Amateur Gverhauling. — Ability to Undertake the 
Work.— Space Required for Overhauling Car. — ^The 
Necessary Tools.— Moving the Body. — Necessity for 
System in Dismantling Chassis.— Dismantling the, 
Clutch. — Removing the Gear Box.— Tyres, Ball, 
Races, and Springs.— Dismantling the Back Axle. — 
Meshing the Bevels.— The Engine.— Setting the 
Distribution Gear Wheels.— Adjusting Engine Bear- 
ings,— Oval Crank Pins.— Grinding or Lapping-out 
Cylinders. — ^T o Test Alignment of Shafts. — Avoid 
Scamping THE Work. 

AmatcMr Overhauling 

MTH overhauling of a car at a works or garage is 

^ an expensive matter, and one of the principal reasons 
for, its costliness lies in the fact that a very considerable 
portion of the total time spent on the car is actually occupied 
o\-e.r work which, w^hile certainly calling for some intelligence,, 
and skill in the use of tools, yet does not demand the technical 
knowledge of an expert mechanic ; such, for example, as 
the removal of fittings and the body, the taking down, clean- 
ing, reassembling, and adjusting of brake mechanism, wheels, 
steering connections, valves, water pumps, simple clutches,, 
and the like. 

This fact must have led many a private owner to con- 
sider the possibility of overhauling his car at home. For 
the novice with no taste for mechanical pursuits to attempt 
it would be folly, and in aii}" case an amateur must proceed 
with caution, undertaking no delicate -work he is not before- 
hand fully assured of his competence to perform. If he decide 
upon the overhaul, and be uncertain of his ability to cope 
with those parts of the work that require teclinical skill and 
mechanical training, he can pi'obably arrange for the services 
of a properly qualified mechanic to assist him ; or, to put 
the case more truthfully though less flatteringly, whom he 
can assist, doing what he is told and no more ; and he should 
be particularly careful, whether working under a mechanic 
or not, never to take down any parts without so marking 
them that they can be replaced in exactly their original 
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positions. This matter of marking parts is an important one 
in certain departments of the work, and will be dealt with 
more fully in connection with those departments. 

Ability to Undertake the Work. 

A WQ Before an owner can arrive at a definite conclusion 
-fir J fir ^^riih regard to the practicability of a private o\'cr-. 
haul, and us to the likelihood of his work being successful, 
three main questions have to be considered : Firstly, if he 
have skill enough ; secondly, room enough ; and, thirdly, 
time enough. The first of these was briefly touched upon 
above. It is of the most weight, and, unfortunately, too, the 
one in which I am least able to afford help. Speaking generally, 
■no one should undertake a complete overhaul unless he be 
thoroughly familiar not only with the broad principle.s of car 
mechanism, but also with the details of the car he is to work 
on ; nor ought he to attempt advanced mechanical work 
(such as scraping brasses) if he has not had shop experience. 
Addressing for the moment those who have not the advantage, 
of a workshop training, I would urge as a preliminary to the 
overhaul the perusal of all the books on car work they can 
come by. Although none would be so* foolish as to deny the 
greater value of a practical training, the intelligent amateur 
with a sense of his own limitations will find a great deal 
about workshop practice and methods in books upon this 
subject — the “ Hints and Tips,” for instance, ” The Autocar 
Handbook,” and ” Practical Motor Car Repairing ” (Eric 
Walford), to mention but three of those published by llifle 
and Sons Ltd. 

Perhaps this question may be summed up in a few words 
thus : If a man have enough confidence in himself to start 
on so big a job, be j^robably has sufficient skill to carry it 
through ; and if liis liking for mechanical nmtters enables 
him to face the prospect of spending several weeks in overalls, 
it may be assumed that he possesses the requisite natural 
ability to bring his work to a successful termination. 

Space Required for Overhauling Car. 

420 second question is more easily answered. At 

least three times the space the complete car takes up 
is necessary, and if there be more, so much the better. A 
good light also is very desirable ; plenty of light and plenty 
of room make for comfort and speed in working ; although 
much may be done under very unfavourable conditions. A 
bench and a strong vice may be said to be nece.ssities. 


mm 
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The third question, again, presents little difficulty. A 
garage overhaul for a medium-powered four-cylinder will 
usually take six to eight weeks ; the private owner having 
the help of his chauffeur or an intelligent lad may estimate 
the time, roughly, as twice that of a garage overhaul, since 
he will probably not put in the steady ten hours’ day of the 
garage men, nor will he get so much done as they would in 
a given time, owing to his unfaniiliarity with the work. 

The Necessary Tools, 

J tools required for an overhaul are not many 

than, are commonly found in the toolkit of a 
car. Spanners, a large shifting spanner, a couple of small ones, 
two or three screwdrivers of different sizes, two pairs of pliers, 
gas pliers or grips, lai'ge and small hammers, chisels, two or 
three punches, a centre-punch, and half a dozen files of various 
kinds. If the amateur have experience enough to scrape 
brasses, turn, braze, and forge, he will know, and probably 
already possess, those tools and appliances necessary for those 
branches of the work. A breast drill is a convenience, and a 
soldering outfit desirable. A lathe is extremely useful, of course, 
though more frequently than not it happens that the turning 
work in an overhaul is either connected with small parts that 
can easily be packed and sent away, or with large ones — 
truing crank pins, for example— that the lathe usually found in 
a motorist’s wox'kshop will not take. Most of the small turn- 
ing can be done locally, perhaps, and the large work, if there 
be any, sent to a x*eally big firm. 

Moving the Body. 

Coming now to the actual woi*k of the overhaul, 
obviously the fii'st things to be done ai'e the removal 
of small fittings, the wings, I'unning boards, uxiderscreen, and 
the body. This last, if a light four-seater, may be lifted by 
two men, but in most cases three are necessary. A body is 
heavier than some think, and is awkward to handle ; more- 
over, it mxxst not be let down or jarred — -particularly if it be 
a limoiisine. Probably four, and possibly five, men will be 
reqixired for lifting off a closed body. It is impoidant that 
the wheels should be blocked to pi'event the chassis rolling, 
and the body must be lifted ofi at the back—not over the 
side. If heavy, rollers may be placed between it and the frame, 
a very stoxxt packing case being arranged to receive the back 
of the body when the froxit begins to tip up. When in this 
position — tlie front on the back of the frame and the back 
on the packing case— the liieii can get close to it and lift, 
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which they could not do so advantageoUvSly before on account 
of the back wheels. Stools or stout cases should be in readiness 
for the body to rest on in the place where it is to be stored. 
It is best in a separate building, but in any case should be 
kept away from the dust and giime of the workshop. 

Necessity for System in Dismantling Chassis. 

The body being removed, the chassis may be 
stripped down to the frame in any order found con- 
venient. The lighter details, such as carburetter, induction 
pipe, magneto, water pump, oil leads, wiring, etc., should come 
hrst, and then the exhaust pipe, silencer, radiator, fan, dash, 
and steering column. This method will give clear access to 
engine and transmission. Each part should be carefully laid 
aside in a safe place as it comes away, and not strewn round 
on the door. Boxes should be provided for nuts, bolts, and 
other small loose parts, and as far as possible nuts and bolts 
should be kept with those parts 'to which they belong, eg., 
fan, fan supports, and bolts all in a box together. This 
systematic stovrage may not always obtain in a works, but 
it wilTsave the amateur much trouble and loss of time. 

Dismantling tide Chdeh. 

comes the clutch. If it can be removed entire 
v/ithout disturbing engine or gear box, as in most 
modern cars, so much the better ; but if not, it will frequently 
be necessary to dismantle it before the engine or gear box can 
be taken out. A careful examination will determine this 
point, and also, if it must be dismantled, the proper method 
of doing it. Almost invariably the first step in dismantling a 
clutch is to render the spring inoperative, by compressing it 
and tying it up, or by allowing it to expand fully. In the 
case of cone clutches of the external type the spring may be 
compressed by the pedal or by a crowbar, and bound up with 
wire or strong cord. With the internal type, the spring being 
compressed as before, the clutch ring or female member can 
be removed and the spring gradually released. Before the 
clutch ring is freed from the flywheel both should be marked 
to ensure the holes registering properly when assembling. In 
the case of any special clutch, such as a multiple disc, flat 
plate, or internal expanding, a glance at its construction will 
decide how best to proceed. A word ma^^ be added, ’however, 
to those -who have never had a clutch down : It is, that the 
spring is a strong one, and should be treated somewhat as a 
wild beast — with caution and suspicion until it be caged. 
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Removing the Gem: Box, 

Either engine or gear box follow — -both heavy 
items demanding care. Single and double-cylindered 
engines can generally be lifted out entire, and this, where 
practicable, is the proper method ; but, if necessary, a four- 
cylinder may be considerably lightened by taking oh the 
cylinders, and if it be under 30 h.p., will then not be too 
much for a couple of men to lift. The pistons should be well 
cushioned with rag or waste, and the connecting rods tied 
against the sides of the crank case, lest they should fall and 
the pistons break. 

The gear box is usually a straightforward job, but it 
occurs sometimes that a very large box, if no tackle be avail- 
able for raising it, has to be dismantled in the frame, and 
if the lugs to the cross members are on its upper half a little 
ingenuity is required. A plan I recently tided with one of 
my own cars was to pump the tyres hard, place packing beneath 
the gear box, and let air out until the box settled down on 
the packing. The bolts through the lugs could then be 
removed, and the top half of the case and the shafts taken 
out very comfortably. The same processes were gone through 
in inverse order when assembling, and there was not a hitch 
at any time. A similar plan might be adopted with a 
heavy engine. 

Engine and gear box can be taken direct to the workshop, 
but work on them should be deferred until the frame and 
wheels are finished. The frame is then ready for the recep- 
tion of each part as it is finished. 

Tyres, Ball Races, and Springs. 

The fx'ame must be slung or packed up for the 
removal of wheels, springs, and axles. It will, perhaps, 
be best to begin with the front, and in the case of a heavy 
frame it might be desirable to assemble the front axle, wheels, 
and springs on it before dealing with the back. The tyres 
should be taken off, the rims scraped and painted inside, the 
wheel bearings well sluiced with paraffin, new ball races fitted 
if necessary, steering pivot and tie rod pins taken out, cleaned, 
greased , and replaced , new split pins being used . Ball races 
should be thoroughly dried after the paraffin— a little petrol 
will help — and packed full of grease. If the bearings be plain 
the caps .should be filled when they are set up with Stauffer 
and tlnck oil mixed to the consistency of cream. The shacM^^ 
bolts must come out of the springs, and if worn, new ones 
should be substituted. The leaves of the springs must be taken 
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apart ; the spring is held in the vice while the bolt holding 
the leaves together is removed, and the vice jaws are then 
slowly opened. The lea-ves must be inarked^ — one dot on the 
outside edge of each leaf of the right-hand spring, two dots 
on the outside edge of each leaf of the left-hand spring, for 
instance. This prevents the leaves of the two springs being 
mixed, and also ensures their not being replaced end for 
end.” Rust and dirt are cleaned off with emery cloth or a wire 
brush, and the springs set rip with graphite and grease, or 
Russian tallow and graphite put on warm and liberally. 
Tallow is good, as it sets hard, keeps out the wet, and does 
not work out as grease does. It is good also for shackle bolts. 
The springs will pay for care of this kind, and there is a 
noticeably greater comfort in the car afterwards. 

Dismantling the Back Axle. 

The back axle is rather a large job, except, of 
course, in the case of a chain-driven car, vvhen the 
differential and driving-shafts are in the gear box. With a 
shaft-driven car the driving-shafts of the wheels usually come 
out at the ends of the axles, and the axle casing is divided 
in the middle. As soon as they can be got at, the adjust- 
ments of the crown and bevel should be marked, in order 
that they may be first i^eplaced as the were before being 
taken down. Final adjustments must be left for actual trial 
on the road. The details of the construction of the axle 
should he mastered ii*om a handbook or a maker's list before 
dismantling it, and the two halves of the axle be taken apart 
carefully, as the differential and crown wheel are liable to fall 
out suddenly, with a gush of grease and black oil. It is a 
good plan to steady the axle upright on one of its ends, and 
after the bolts holding the two halves together have been 
removed, the upper half can be lifted off, leaving the differential 
and crown wheel lying in the lower half. A sharp look-out 
while doing it should be kept for ball races, thrust washers, 
or loose balls that may tumble out of the top half of the casing 
as it is lifted away, and be lost in the flood of thick oil. Every 
part must be cleaned with paraffin and an old paint bmsh 
and dried with rag or waste. When the halves of the casing 
and the bevel are cleaned and dried the differential may be 
similarly treated. Examination of the whole of the mechanism 
of the axle should now be made, worn parts noted, and a 
decision arrived at as to what new parts, if any, will be 
necessary. If the materials of the pinions were originally 
good and of a like hardness, it will be shown by the wear on 
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the teeth being fairly equal, and burr on the edges may 
be reduced by an old file or emery cloth wrapped round a 
file * but if there be great or unequal wear, replacements 
will probably be necessary. With respect to the ball races, 
anyone who knows anything about a bicycle can recognise 
pitting and heavy wear, and is able to form a moderately 
safe opinion as to the condition of such parts. If the amateur 
doubt his own judgment over the pinions, squared or castel- 
lated shafts, etc., some mechanical friend with a shop training 
can generally be found who will help with his advice, which 
will also have the merit of being disintei*ested. 

Meshing the Bevels, 

After the necessary work on the axle has been 
completed it ma}?- be set up (new split pins being 
used) cither dry or packed with grease. The latter method is 
the more usual, and the former facilitates adjustment. There 
are a few cars in which the meshing of the crown and bevel 
can be seen after the casing is together through an inspection 
cover; biit in the majority of cases it has to be done by 
feel ” — one might say by guess, and not be far wide of the 
mark ; and the same might be said of the adjustment of the 
ball bearings on which the differential box itself runs, when 
they are adjustable. If they be not, matters are simplified. 
The depth of the meshing of the teeth of crown and bevel 
cannot be altered in a scientific way by either lateral or 
longitudinal adjustment alone. Considered theoretically, the 
adjustment should be by a combination of the two, so arranged 
that its dhection is at right angles to the cone radius. Prac- 
tically speaking, however, not much more can be done— unless 
by the expert factory testers, whose experience has crystallised 
into a sort of instinct — ^than adjust tightly and then slacken 
a little beyond the point where the bevel turned by hand 
with the wheels jacked up runs freely, with no binding or 
sticking. A certain amount of backlash v/ill be perceptible 
in even a new axle. 

If the bevels hum unduly on the road a slight modification 
of this adjustment should be tried, and if they were reason- 
ably quiet before the overhaul they should be set up again 
as they w^ere. In the works, different bevels are tried with 
different crowns and varying adjustments until a pair be 
found that will run quietly, though less of this experimenting 
is needed now than formerly, as modern gear planing machines 
will cut bevels with a near approach to accuracy. 
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The Engine. 

Before coiiiinencing the task of dismantling the 
engine, it is as well to provide oneself with a 
complete set of engine joint washers especially for facing the 
joints in the inlet and exhaust pipes. The original washers 
are often spoiled in detaching the pipes, and unless a set of 
new washers be ready to hand unnecessarjr delay will occur. 
A joint may be made with asbestos card smeared with graphite, 
but this substitute possesses certain disadvantages, for unless 
the two faces of the pipe are perfectly square the asbestos is 
liable to blow ” and leak badly. 

If the cylinders have not already been removed they 
should be taken ott first, and pistons and connecting rods 
stripped from the crankshaft. In engines nowadays the lower 
part of the crank chamber is usually detachable without dis- 
turbing the main bearings. In this case the removal of the 
connecting rods is a simple affair. The engine being supported 
on stools by the Tugs of the crank chamber, and the lower 
part of the latter taken away, the big end caps can easily be 
got at. If the crank case be halved through the main bear- 
ings, however, its lower half must rest on packing and the 
upper half be lifted gently oh, care being taken as it passes, 
and after it has passed, the pistons that the latter do not fall 
It is important that engine parts liable to misplacement 
should be marked ; and it will generally be found the makers 
have already done this, but if not, some simple system such 
as the following may be used : Call the cylinders i, 2, 3, 4, 
counting from the front, and mark ail parts on the near side 
of the engine, or in the case of piston and gudgeon, on the 
front. For No. i cylinder, one dot on cylinder flange (near 
side), gudgeon (front), piston (front), one dot on big end,, one 
dot on upper brass over against it, one dot on cap, one dot 
on lower brass over against it (all near side). For the parts 
of No. 2, two dots, and so on. Valves need not be marked, 
as they can be taken out, ground in, and replaced, each one 
separately ; but connecting rods and parts will all be down 
at the same time, and so it is necessary they should be marked. 

Setiing ihe Distribution Gear Wheels. 

4110 camshafts are taken down, the teeth of 

^ the wheels should not be disengaged until they have 
been examined for the makers’ marks showing how they con- 
sidered the timing should be set. Frequently one tooth of one 
wheel is marked and two adjacent teeth of the other ; the 
intention obviously is that the marked tooth of the former 
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should mesh between the marked teeth of the latter. Before 
the wheels are taken apart they should be turned until the 
marked teeth are brought into coincidence. It may occasionally 
happen that they do not coincide ; in which case, if the 
engine has been giving satisfaction, the inference is that 
someone has improved the original setting, and they should 
be marked and set up as they were found. If, on the other 
hand, the engine lias run badly, the original setting should 
be tried when being reassembled. 

Adjusting Engine Bearings. 
f Every part of the crank case should be well cleaned 
with paraffin, paraffin forced through any oil leads 
or x 3 assages cast in it; gauzes, filters, and oil pump cleaned 
and dried ; and then an examination made for wear. Begin 
with the main bearings. Set up the crankshaft in them, and 
see if there be any side shake — a very small amount of end 
play is not really objectionable. If there be much shake dt 
must be attended to, and if the brasses be lined with white 
metal they may need relining, for which work a blowpipe 
and lathe are necessary. If the crankshaft be on ball bear- 
ings, new races may be required. Brasses are “ taken up” 
by filing the halves so that they come closer together, and 
then scraping the inside till the shaft takes a good bearing 
all round. As the bx'ass is then smaller than the bed it rests 
in, a piece of very thin foil or other packing is placed in the 
bed and cap in order that the brass may be gripped firmly. 
In the case of a big end, the rod and cap, as well as the brass 
are usually filed ; packing is not good practice here, as it is 
liable to sliift and be battered to pieces under the continual 
hammering of the explosions. 

Put thus, in non-technical language, taidng up a brass 
sounds a rather simi^le matter, but in practice it demands 
considerable skill and experience. The amateur will probably 
find it advisable to call in the services of a trained mechanic 
for this work, but if he do it himself he should read all he 
can find on this subject, and not be discouraged when he finds 
his brasses apparently getting woi'se instead of better towards 
the close of the scraping, for there is frequently a short period 
when appearances are very misleading. 

Oval Crank Pins. 

4I^S When the main bearings have had attention the 
connecting rods should be set up. one by one, on 
their respective crank pins. These latter tend to wear oval 
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and so do the brasses, and they, consequently, are more trouble 
to take up than the main bearing brasses are. If the crank 
pins are only very slightly worn they may be dealt with by 

pidioious usQ of a smooth file and emery cloth. But the 
proper method, especially if there be much wear, is to have 
' them ground in a special crankshaft grinding machine b^’ 
some large firm maldng a feature of the work. Not one 
garage in fifty possesses such a tool ; if there be a grinder 
at all it is neither large enough nor heavy enough to take a 
crankshaft of more than veiy moderate dimensions, and there are 
difficulties in chucking for the crank pins. The lathe presents 
the same chucking difficulties, and is a poor substitute for 
the grinder. If the crankshaft be sent away to have the pins 
ground it will be advisable to send the connecting rods 
and brasses also, in order that the latter may be relined or 
renewed if necessaiy, and properly fitted to their pins by the 
firm's experts. If the big end brasses’ can be satisfactorily 
taken up, a rather considerable amount of end play— for 
which there is no remedy short of renewing, or possibly 
relining — need cause no great anxiety, unless the car is to 
have a great deal of heavy work, with no prospect of another 
overhaul for some time to come. 

Gudgeon pins and bushes should next be examined, and 
renewed if much worn, as nothing in the way of taking up 
can be done, of course. After these come the cams and tappets. 
What attention they will require beyond a thorough cleaning 
will depend upon circumstances. If the earns ai*e pinned or 
keyed to the shaft a new one could easily be fitted.; iii the 
case of a camshaft machined from the solid a whole new shait 
would be necessary if any one cam w’ei*e badly woi’n. 

Grinding or Lapping-out Cylinders. 

If the cylinder be appreciably worn— if a slight 
ridge or shoulder can be felt at the lowest point of the 
rings' travel — ^they need grinding. New rings can be put on, 
but as their slots must be filed sufficiently to permit their 
passage past the unworn part,' there will be too large a gap 
when the worn part is reached. If, however, the engine has 
satisfactory compression and there are no signs of rubbing 
on the piston, the old rings ma}^ be put on again for a time, 
particularly if the owner is doing only such work as is 
absolutely necessary. 

The engine is usually the biggest and longest job in the 
overhaul, and after it the gear box will present little difficulty. 
Bearings and the condition of pinions are tlie chief things to 
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consider. Ball i*ace§ can be renewed, brasses taken up, and 
a badly worn pinion can sometimes be trimmed up, case- 
hardened again, and its life tliereby lengthened. 

To Test Alignment of Shafts. 

^ When the engine and gear box are set up in the 

fi-aine care must be taken that the axes of the crank- 
shaft and mainshaft of the gear box are in line. This ma.y 
easily be tested by affixing to the mainshaft a pointer of stout 
\yire so that its end just clears the flywheel periphery. It 
will probably be found when the shaft and flywheel are turned 
that the pointer will touch in some places and run wide in 
others, and things must be so arranged — b}^ packing under the 
lugs or otherwise — that the pointer and flywheel run true 
with each other. (See sketch.) 



Only small details are left now, and though many of 
them are important, the work upon them is mostly of a com- 
paratively simple nature. The steering box must foe attended 
to and adjusted ; it may be that when adjusted corx'ectly 
for extreme lock it will be loose midway. This can be impi'ovecl 
by adjusting the teeth deeper and scraping those at the ends 
of the segment to suit the worm. The ball joints must come 
down, be closely examined, thoroughly cleaned, and very 
carefully put up. If there be any doubt as to the condition 
of any part of the steering mechanism some person of experi- 
ence should be consulted. The same remark applies to bi*ake- 
workp new shoes or linings should be fitted, and every joint 
and pin carefully gone over when they are set up— they 
should not he passed as correct until each part has been 
examined. Omitting to open a split pin in some rather in- 
accessible corner may mean a brake failure at a critical moment. 
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Avoid Scamping tPe Work, 

^ Even now a host of little items are left, such as 

magneto, carburetter, cleaning the cooling system, 
grinding valves, etc., but these, and such as these, although 
coming within the work of the overhaul, are matters with 
wliich the amateur may be presumed to be familiar, so that 
mere passing mention of them will snihce. All must have 
atteiition, and no work, particularly upon the engine and 
transmission, should be hurried or scamped. The golden rule, 
too, throughout the overhaul is to hear the counsel of all and 
act upon one’s own judgment. Mistakes may, and probably 
win, be made, and the mechanics of the neighbourhood may, 
and probably will, mock in secret at the bunglings of the 
poor amateur. He, however, will be well able to comfort 
himself in the knowledge that he is gaining much valuable 
experience by his intimacy with the construction of the many 
details of his car, and saving much good money at one and 
the same time. — G. M. 


ON TONING UP A CAR. 

Searghing for Efficiency. — of Individual Adjust- 
ments Advisable. — Carburetter Adjustments. — ^The 
Timing of the Magneto. — Valve Opening. — Gear 
Ratio. — ^Larger Wheels or Tyres. 

Searching for Efficiency. 

It is in no light or frivolous spirit that 1 approach 
sy]3ject. There is a veil of mystery hanging over 
the solemn rite of tuning up, to disturb which would, I feel, 
be both sacrilegious and unprofessional. I should be very 
sorry if any rash words of mine should be the innocent cause 
of a broken crankshaft to an otherwise blameless and well- 
conducted automobile, and such accidents do occur after ill- 
timed attempts at tuning up. Still, our sane man for whose 
benefit these hints are written if he be only half as sensible 
as I imagine, is certain to desire the maximum of efficiency 
from his engine, while at the same time he is far too fond ot 
Ills car not to exercise commonsense in the process of tuning up. 

The following notes are the result of my own experiences 
in the search after efficiency. They refer primarily to prepar- 
ing a car on the racing track— the finest school in the world, 
whatever a weak-kneed section of the press and the public 
may say to the contrary, in which to gain experience. But 
they are intended just as much for the genuine amateur 
mechanic who wishes to improve his average from the lodge 
gates to the post office, and provided he will exercise reason- 
able care, there is notliing in them that he will not be able to 
accomplish with satisfaction to himself and benefit to his car. 

Test of Individual Ad fusimenfs Advisable. 

Seeing that a trait of motoring is, and always lias 
been, that spirit of happy-go-lucky carelessness which 
affects alike the high-class manufacturer who sends out a new 
chassis without oil in the gear box and the private owner who 
sets off for a long tour with one previouslj^ punctured inner 
tube, it is important to insist on a regular sequence of events 
in the tuning-up operations. Otherwise it may be difficult 
to know wliicli particular adjustment accounted for a marked 
improvement or the reverse, and for this reason it is desirable 
never to make two changes at the same time, and always 
to verify each result, vdth the help of a speedometer. 
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Assuming that there are no serious defects to contend 
with, such, as loose bearings or ^..-racked cylinders, the first 
thing to be attended to is the compression of the engine. 
This is one of the few occasions on which the engine gives you 
all the help in its power, and it is unnecessary for me to point 
out that when a particular cylinder hisses like a basket of 
snakes the application of a little soap and wa.ter or oil to 
the exterior joints ^rill infallibly reveal the leak. Grinding 
in valves or low tension tappets, renewing and equalising the 
washers on valve caps and sparking plugs, ensuring that the 
piston rings have not slipped into a position where all the 
slots are in line with each other, are equally matters of common 
knowledge and practice. The timing of inlet and exhaust 
valves also affects the compression, but of this more la.ter on. 
Assuming that the cylinders either are or have been made 
compression-tight, the only other point to be considered is 
whether or not the engine can safely be run with a higher com- 
pression than that for which it was designed, i.e., whether it 
is desirable to reduce the space in the combustion chamber. 
This can be done in several ways. For instance, by screwing 
a plate on to the top of the piston ; by removing the metal 
washer which is inserted in manr’ engines between the cylinders 
and the crank case, and so lowering the cylinders a few milli- 
metres on to the base chamber without affecting the positions 
of the pistons ; or by fitting valve caps which shall enter 
the pocket further, if "the lift of the valves allow of this. It 
is true that nearly all phenomenal speeds have been accom- 
plished by cars running under very high compression, but 
there is always the danger of a bi'oken half-time wheel or 
connecting rod, due to preignition, to be reckoned with, and 
so far as ordinary running is conceimed, it is doubtful \vhether 
the increased efficiency of the engine makes up for the loss 
of flexibility and regular firing at low speeds. As a general 
rule, it is not desirable to increase the compression to any 
point over 8o lbs. to the square inch. 

Carburetter Adjustments. 

4 A matter to consider is the carburetter, and 

it is no exaggeration to say that in successful “ mon- 
keying with the brass pot (as a disgusted passenger once 
described my delicate roadside adjustments) lies more than 
half the secret of obtaining good results from all cars of all 
ages and types for whatever purpose they may be required. 
To start with, it is unfortunately a fact that makers by no 
means always send out their cars fitted with a type of car- 
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buret ter tliat suits them best, and I could quote half a dozen 
cases where fitting a new carburetter has apparently made all 
the difference between a good car and a bad one. But given 
that the type is reasonabty satisfactory, there are two very 
important adjustments to be carried out which may mean a 
difference of anything from one to ten miles an hour in speed, 
or perhaps a halving of the petrol consumption. The first has 
to do with altering the jet, and the second is in the matter 
of varying the supply of air. With regard to the jet, my advice 
is obtain a spare one, or even two or three, with which to carry 
out experiments. It is easier to make extra holes, or to enlarge 
those existing, than it is to fill them up again satisfactorily. 
Beyond that it is merely a matter of “ trial and error/' and 
the possible experiments are neither difficult nor dangerous. 

Neither is there much necromancy about air adjustments, 
though I do not know of anything that gives more astonish- 
ing results for a minimum of trouble. Some time ago we 
were timing up a big car that I was to drive in a race at 
Brooklands, a car that should have been capable of averaging 
So to 85 m.p.li., but for a very long time 62 m.p.h. was the 
highest speed we could get. Then when we had sent a discon- 
solate telegram to its owner suggesting that it might not be 
worth while entering for the race at all, we discovered the 
advisability of giving the carbiu'etter a still larger proportion 
of air. The effect was instantaneous; the engine seemed to 
take hold with both hands, so to speak, and for the first time 
to take an interest in the proceedings. The first round was 
five miles an hour faster— a big improvement at those speeds 
where each extra mile per hour means a considerable increase 
of horse-power. Then a further adjustment, and a round at 
69 in.p.li. Then a long and wearisome delay, with no im- 
provements, but rather the reverse, till, with, a bound, after 
one desperate adjustment, we managed 72 m.p.h. in the 
teeth of a gale. And so on, and so on, till at last we were able 
to telegraph “ 78 m.p.h.” to the owner, and to sit down and 
prepare schemes for increasing the gear ratio. The foregoing 
is one experience out of a score that could be quoted, but 
it should be sufficient to show that it is worth while to take a 
little trouble over this particular adjustment. 

Unfortunately the correct carburetter setting at 4 p.m. 
on Tuesday is by no means right for mid-day on Wedne3da3^ 
and I well remember one race where hours of patient labour 
(the carburetter was clumsily designed, and each alteration 
involved about twenty minutes' work) on previous days, 
which had been warm and sunny, were made useless by the 
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fact that the race itself was run in a snowstorm ! Before 
leaving this branch of the car tuner’s art, it is worth mentioning 
that remarkable results are said to be obtained by emxdoying 
what we may call '' forced draught” for supplying air to the 
carburetter ; in other words, by fixing a funnel to the air 
inlet shaped like a megaphone, with the big end opening 
towards the radiator, and, in addition, in some cases, by 
employing a fan inside this funnel. A scheme I once tried 
myself on a racing car — fixing exti*a air valves of an automatic 
pattern into the valve caps on each cylinder and bringing 
them into action as soon as the engine was running its 
fastest-— was an3dhing but a success. 

The Timing of the Magneto, 

Next after the carburetter comes the magneto, 
xhere is less to be done here, but that little requires 
much care, and there are risks of damage in the event of a 
mistake. Still, there is no doubt that correct timing is second 
only to correct carburetter adjustment in obtaining the best 
results from a car, and with care there is no reason whjr any- 
one should not be able to advance or retard the magneto by 
one or two teeth, which is all that is likely to be necessary. 
I am assuming, of course, that the contacts and connections 
are clean and efficient, for the man who is unable to guarantee 
this is not, to my way of thinking, fit to take a car five miles 
from the nearest garage. The only advice I have to offer to 
the investigator of magnetos is, before setting out into the 
region of armatures, brushes, and distributers, be certain that 
available literature on the subject has been mastered, and 
an acquaintance formed with the geography of the country 
about to be explored. Nowadays so many excellent handbooks 
have been published describing in detail all the ignition systems 
in common, or uncommon, use that the discovery of the 
maximum position,” etc., should present no difficulty. 

A very slight alteration will generally have quite a con- 
siderable effect. I have known cases where advancing the 
magneto one tooth increased the speed of the car by five miles 
an hour, and yet one tooth more produced a knock which 
must have imperilled every connecting rod and bearing in the 
engine. Here, then, as in everything else connected with the 
internal combustion engine, avoid excessive alteration at one 
adjustment. 

Valve Opening. 

440 subject of the timing of the magneto, 

it is worth while to considei whether any advantages 
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are likely to be gained by experinienting with the timing oi 
the inlet and exhaust valves. The rough idea is* as nearly 
every motorist knows, that the exhaust valve should begin 
to open just before the end of the firing stroke, and the 
inlet valve at the beginning of the suction stroke, but 
pra;Ctically every engine has its own individual variation of 
the general rule. In the majority of cases the most effective 
setting has presumably been ascertained before the chassis 
left the works, but as there is no particular danger in slightly 
altering the timing of the valves, there is no reason against, 
at any rate, verifying this setting, keeping in mind that the 
two objects in view are to get the largest possible charge of 
explosive mixtm*e into the cylinder, and to ensure the most 
complete expulsion of the burnt gases. I remember one case 
where a bad loss of compression was found to be due to the 
inlet valve staying open too long, involving an alteration of 
the timing. The fact that any alteration in the relative 
position of the half-time wheels means taking down the radiator 
and removing the fi*ont of the crank case is to a certain 
extent a guarantee against light-hearted meddling. 

Gear Ratio. 

MSI When the compression of an engine is such that 
considerable strength is necessary to turn the start- 
ing handle, when the carburetter has been adjusted to a 
nicety, and the timing of the magneto and the valves satis- 
factorily accomplished, it may be taken that the engine is 
developing the maxinium power of which it is capable, and 
the next matter is, maybe, to see whether an alteration of 
gear will make the car go any faster. If it will only just 
take top gear, it is obviously waste of money to buy larger 
sprockets or bevels, but it is quite possible that the increased 
engine efficiency is sufficient to cope with a slightly higher 
gear, and it is remarkable that many cars which have pre- 
viously seemed deficient of life and energy can sometimes be 
improved but of all recognition even by the simple expedient 
of fitting larger t3rres. After all, since no two cars are required 
for exactly the same purpose, it is rather ridiculous to insist 
on the same gear ratio in ever}’- case, and a good deal of the 
mystery overhanging the high speeds attained by racing cars 
is due to the variation of gear x*atios. This is, however, in 
the nature of a digression; all that we are concerned with 
is the fact that, having worked the engine up to the highest 
pitch of efficiency, we may be able to obtain still better resiilt& 
by altering the gear. 
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Larger Wheels or Tyres, 

With a chain-driven car it is simple enough to 
change the sprockets ; altering the bevels on a live 
axle car is rather a more serious job, as there is a considerable 
amount of labour involved in taking down the back axle of 
such a car, and there is always the possibility that the new 
bevel may prove to be slightly too big for the casing. The 
fitting of larger driving wheels or tyres is a simple way out 
of the difficulty, though it must be remembered that this also 
increases the weight. If the rims be suitable, fitting a larger 
sized tyre will sometimes he a decided advantage. But what- 
ever means are adopted, it is worth while taking some trouble 
to ensure that the car has a suitable gear for the work it is 
called upon to perform, whether at Brooklands or in the High- 
lands of Scotland, alwa^^-s bearing in mind that it is unreason- 
able to expect identical performances, as far as speed is con- 
cerned, in both places with the same car. — S. Gore-Brown. 


HOW TO LAY OP A CAR FOR THE 
WINTER. 

Motoring all the Year Round. — 'Ventilation of Garagf. — 
Care of Tyres. 

Motoring all the Year Round. 

MA have received several enquiries from readers 

purpose laying up their cars during the winter 
months, and our correspondents seek information which is 
embodied in the following query : “ What shall I do to my car, 
before laying it up for the winter, to preserve the various parts 
in good order and to ensure its being in good condition when 
I have use for it again in the spring ? ” 

Before replying to the query, we must in the first place 
protest against the idea of there being any necessity to abstain 
from using a modern car in the winter months, for there is no 
more reason why it should be put out of use because of a few 
degrees lower teni]:)erature or a slightly increased rainfall than 
there is in the case of a horsed carriage. There are without 
doubt man^^ days and week-ends during the period between 
autumn and spring when the atmospheric conditions will allow 
even the most “ tender ” of us safely to enjoy the pleasures of a 
forty or fifty miles run. In our experience, some of the most 
enjoyable and exhilarating drives of the whole year have been 
on occasions when we have taken advantage of some of those 
bright crisp winter mornings. 

However, we do not imagine that in a few words, such as 
space allows, we shall be able to induce all our correspondents, 
and others who are with them on this matter, to give up the 
idea of definitely putting their cars av-ay until the spring time, 
so we accede to their request for advice and information as to 
what to do.’' 

Ventilation of Garage. 

44(4 A first essential is that the building where the car 
is to be stored shall be reasonably free from damp- 
ness and well ventilated. A building hermetically sealed, 
heated or unheated, is not desirable. Dampness is certain 
to exude from the ground and walls, especially after the 
colder spells and in the early spring. A well-ventilated 
building will compensate to a great extent the certain 
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amount of dampness whicii must accrue in any event 
during the winter, but the circulation of air will disperse this 
on the brighter and drier days. If heating apparatus is in 
position in the garage so much; the better, but it is not by 
any means essential to the well-being of the car if I'easonable 
precautions in the matter of ventilation be taken. To counteract 
door dampness, a thick sprinkling, say half an inch to an 
inch in depth, of dry sawdust may with * advantagebe put on 
the door before finally leaving the car, but not until all the 
other matters referred to herein have been attended to. 

The weight of the car should be taken off the tyres and 
wheels by means of jacks or wooden blocks supporting the 
front and back axles. Where detachable rims or wheels are 
used, it mil be advisable to remove these and put a thin coating 
of grease on the metal parts liable to become rusted by disuse. 

Care of Tyres. 

A AK The matter of tyres — ^the removing of them or other- 

wise — is quite optional, and altho\igh perhaps, if the 
time is available, it would be an advantage to remove them and 
clean the rims— storing the covers and tubes in a di*y, dark 
place — it is not essential for their well-being if air pressure, 
slightly below the normal, is retained and attended to periodi- 
cally during the winter. 

Petrol and oil should be dra\vn off into cans and the 
water run out of the engine, radiator, etc. Most careful atten- 
tion should be paid to this latter ; no trouble should be spared 
to make sure that M the water is cleared from cylinders, 
radiator, water pump, pipes, etc., and the drain taps and 
plugs shoitld be left open and detached respectively. 

It is not advised that the cylinders should be washed out 
with paraffin until just prior to re-use in the springtime, but by 
copious doses of lubricating oil ensure that cylinder walls and 
pistons are well coated with oil. Brain out the base chamber, 
leaving the taps open, or the plugs out, so that sediment may 
gradually find exit. 

As regards accumulators, it is better to discharge and 
recharge them, say once a month (discharging to 3.8 volts or 
;so by means of a small lamp), whilst not in use, rather than the 
alternative, f.^., draining out the acid and swilling out with 
clean water, for they are then available immediately they are 
required in the spring, and the otherwise necessarily careful 
recharging is avoided. The magneto should be left in position, 
untouched, but the clutch, if of leather cone type, should be 
well dressed with castor oil and retained from contact with the 
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fiywlieel by securing the clutch pedal with wooden block or 
rope. If time be available and a great deal of trouble be not 
involved, a better plan than securing the clutch pedal in a 
position held ‘tout ” against the pressure of the spring is to 
release the latter altogether by slacking back the adjusting nuts. 

The upholstery, if leather or imitation , may with advantage 
be treated with a small quantity of leather dressing well rubbed 
in, and, of course, all bright steel parts should be greased, 
A coating of Rangoon oil on brass and copper parts will pre- 
serve them and avoid serious tarnishing. The bulb of the horn 
may well be removed and taken into the house and kept in a 
living room, in a position neither very hot nor the reverse; blit 
preferably dark, to preserve the rubber. 

We have refrained from recounting other than the barest 
necessities for storing a car ; such a matter as advice on over- 
hauling during the period of storage does not come within the 
scope of these present suggestions. But if the advice we have 
given be followed out in the various details, there is no reason 
why any part should suffer during disuse, and, moreover, the 
car will be ready for use in a very short time when a decision is 
made to take it into use again in the spring — or earlier, if our 
advice on winter driving be eventually followed. 


MISCELLANEOUS. 

Overloading Chassis.—The Necessity for Care in Storing 
Grease. — Preparing a Car for an Election. — Rope. — 
Utilising Heat from the Engine. — Taps Shaking On 
and Off, — Jacking up Low Axles. — ^The Use of the 
Soldering Bit. — Taking Control Wires round 
Corners. — Cleaning Aluminium. — ^T o Stop Box Lids 
Rattling. — Other Rattling Noises. — Back Axle 
Tension Rods. — ^Tar Paving. — Lights without 

Matches. — Fitting or Removing Studs. — Removing 
Broken Studs. — Removing a Broken Tap. — Removing 
Stubborn Nut by Heating Spanner. — Tighten up 
Nuts Carefully. — T o Tighten Awkwardly Placed 
Screws. — ^T o Straighten a Split Pin. — T o Prevent a 
Bolt Turning. — Nuts Loosening on New Cars, — ^1'he 
Use of Spring Washers. — Asbestos Washers. — Weigh- 
ing A Car. — Keeping the Starting Handle Clean. — 
How NOT TO Store Goggles. — A Shock Absorber. — 
Maintaining a Head of Petrol on Hills. — Klaxon 
Horn Adjustment. — Cleaning Klaxon Horn Commu- 
tator, — Soldering Cast Iron. — ^Tapping Stud Hox-es. 
— A Simple Number Plate. — Route Markings. — When- 
Buying a Jack. — Lighting Paraffin Lamps. — Repair- 
ing Cracked Water Jackets. — ^Worn Throttles. — 
A Rug Tip. — T o Remove Water from Petrol Tanks. — 
Wind Deflectors to Doors. — A Mudguard Improve- 
ment. — ^Case-pi ARDEN iNGS, — R efilling Oil Tanks, etc. 
— Tyre Pressures in EIot Weather. — Hooter- 
Troubles and Repairs. — H ow to Serve an Oil Drum. 

Overloading Chassis. 

** ^ word of warning to utter about 

several cases of gross overloading which he has come 
across. He points out that some owners buy a light four or 
five-seated car, and, after a time, replace the"ori.ginal body by 
a heavy landaulet or other form of closed body. Then they 
wonder why the car becomes extremely noisy and slow, quite 
forgetting that for the extra load such a type of body causes 
practically nothing in the chassis to be suitable. First of all 
the frame is probably too weak. That, course, means undue 
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distortion, so that the worldng parts of the car are set out 
of line. Then the gear ratio is almost certain to be too high, 
and last, but not least, the springs quite unsuitable. In nine 
cases out of ten both chassis maker and coachbuilder are blamed 
for what is really the fault of the owner. We do not say that 
no chassis first fitted with an open body should be fitted with a 
closed body, but we certainly do not hesitate to assert that if 
it is possible to do this satisfactorily it is very certain tha,t the 
chassis was entirely unsuitable for the open body which it 
previously carried. 

The Necessity for Care in Storing Grease. 

MM y little illustration we give shows the actual size 

of a portion of a steel eye which one of the most 
careful motorists we know found in his gear box, luckily before 
it had done an^^ damage worth mentioning. It seems that 
some time ago he was fitting a little arrangement upon his 
running board to hold an acetylene 
generator. He had a steel screw eye 
which he wished to make into a hook, and 
so cut a piece off the eye with a hack 
saw. In doing the job the piece cut 
from the eye fiew off and he absolutely 
failed to find it. It evidently fell into an 
open tin of gear grease, and as the grease was thin it dis- 
appeared into it. From this tin the gear box was replenished, 
and with the grease went the small piece of steel. We have 
often noticed how grease tins are left open. This in itself is a 
mistake, as a considerable amount of dust and grit must get 
into the tins, but in a motor house, where all sorts of little 
things such as nuts, split pins, and so on, may be dropped 
and lost, it is evident that the moral is to keep the tins tightly 
closed. Some grease tins are so made that it is difficult to 
keep them closed, and the remedy is then to have a gi*ease bin. 

Preparing a Car for an Election. 

MMM Since the last Genei'al Klection several thousands 
of new motorists have joined the ranks of motor car 
owners, and it may be well to make it clear to them, if they 
have determined to lend their cars to assist in conveying voters 
to the poll, that this work is very rough on the car. It is worse 
in town than in country districts. In fact, in many of the 
country constituencies if the owmer drives the car himself it 
will not be much knocked about, but in others it will be 
damaged more or less, and in towns it will really have to put up 
with a great deal. The best way to prepare a good car for 
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the election is to take oh; the body and replace it by an old 
one which cannot be hurt. With this old body and a set of 
improvised wings the car will not suffer much, unless some 
absent-minded elector mistakes one of the tyres for a razor 
strop. However, if no old body is available, the wisest plan 
is to remove all superfluities from the car. If there be a hood 
it should be taken off and left at home ; otherwise it will be 
used as a gymnasium, and broken. The upholstery should be 
covered. It is a very good plan to have cushion covers and back 
covers made for the upholster 3 ^ as it saves a car tremendously, 
and anyone who is contemplating tliis might just as w^ell have 
it done now as not. The cost is anything between £s los. and 

or £8, according to the size of the car and material used, 
and it saves a lot of anxiety in ordinary use, not to mention 
when used for election purposes. If covers are not fitted it 
is well to improvise some for the day. The mats should be 
replaced by sacking, and, unless the car is going to be used 
after dark, the lamps should be removed, as children always 
play with these, and grown-up children have been known 
to remove the back lamp as a souvenir of the election. The 
running boards should be wrapped in sacking, and then, if 
these precautions be taken, the only part of the car which is 
likely to suffer severely is the paint. Of course, we are assuming 
that the owner or his m,an will not permit people to ride on the 
bonnet, wings, and steps. If this sort of tiling is allowed, 
of course, there is nothing to be said except that it is a pity the 
car should not be owned by someone who knows better thaix 
to permit it to be abused in this way. Do not allow election 
agents to pin or nail cards on the centre of the back panel. See 
that due consideration is given to the fixing of these things in 
such places and in such manner as to cause no damage to the car. 

Rope. 

4I41Q length of rope is always handy. The driver 

may want it himself. Others in trouble may ask 
him for a tow. In case of all the spare tyres being used up, 
it may be wound round the rim, and often it will secure the 
necessary adhesion if wound round the cover on ice-covered 
'.roads.'' .■ 

Utilising Heat from the Engine. 

4^0 sketch and diagram herewith illustrate a 

method of using the hot air from the engine as a 
means of obtaining warmth for the occupants of the front 
seat of a car. As shown in the sketch,' a hole is cut through 
the sloping floorboard, the slab of wood removed forming a 
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hinged trap door, the hole being filled in with close wire netting 
or gauze. Underneath the fioorboard two baffle plates are 
fixed, the object of wMch is to prevent oil from throwing up 
directly from the flywheel and passing through the hole in 
the .footboard, and also to prevent the -air from the engine 
carrying a direct mist of oil mth it. It is apparent that to 
pass- through the hole in the floor the air first impinges upon 



the upper baffle, where any oil will gather and drip on to the 
i.awer baffle plate. The latter should be drilled at its lowest 
point wfith three small holes to allow the oil to run back 
into the engine tray. The hinged flap allows of the heat 
being shut ofl when not required. 

Taps Shaking On and Off. 

If owner be troubled 
with tliis dangerous practice, 
unless he is a good amateur mechanic 
the best plan is to replace all the cocks 
on the car that by shaldng on could 
either let the petrol run out or the 
water. Many excellent cylinders have 
been ruined through a cock opening 
and letting the water out while running. Taps are now 
obtainable that cannot get to the wrong position through 
vibration. This is done by cutting in the cock at the small 
end of the tapered hole a V notch or cam, then providing a 
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washer that is pushed up the usual spring to snap into tliis 
notch when the cock is in the running position. The stem of 
the tap upon which the cam piece %lides is, of course, square. 
Inter alia, all ordinary plug taps are bad for petrol any 
way. Petrol should be shut off with a packed screw-down 
valve — ^like Messrs. Rotherham’s No. 19, for instance, — 
C. R. Garraud. 

Jacking up Low Axles. 

MKp The front axles of some of the ver3rlow semi-racing 
chassis now manufactured come so near the ground 
that it is difficult or impossible to procure a jack which can be 
inserted' under the axle, when a front tyre calls for repair. 
Up to date I have not discovered a jack stumper -enough in its 
closed position to pass under the front axle of my own car ; 
and there is no convenient portion of the front chassis by 
which a front wheel can be jacked tip oh the ground safely. 
When 1 first discovered this, I was afflicted by a burst front 
tyre, and the exchange of the detachable wheel was effected 
with some danger to the chassis. The jack had to be screwed 
up against a front spring, and though it took a purchase on 
several leaves of the spring, an^’^ awkwardness in changing 
the wheel would have tipped the spring off the jack, and let 
the car down on one end of the axle, Consequently on reaching 
home I got the local carpenter to shape a wooden pyi’amid, 
with a semi-c^dindiical depression across its apex, the height 
of the pyramid being just sufficient to lift a front wheel clear 
of the ground with its tyre fully inflated. When a front 
wheel has to be changed I now raise the car b}^ jacldng up the 
front spring, place the wooden pjTramid under the front axle, 
and lower the car on to the wood block before touching the 
wheel. — Anon. 

The Use of the Soldering Bit. 

4 *%% view of the number of joints about the engine 

of a motor car, the radiator and petrol tank, that 
depend on soft solder for their union, it is advisable for every 
motorist to acquire knowledge of how properly to re-unite 
them, as well as to include the necessary details in his outfit 
as a precaution against being stranded miles from anywhere. 
It is imperative that the surfaces to be united should be 
thoroughly clean and bright, devoid of dirt, grease, and scale, 
and the true surface of the metal exposed to the action of the 
flux. Secondly, unless the nose of the bit is thoroughly clean 
and well tinned, it is impossible to get solder to run properly 
and unite, however clean the surface of the work may be* 
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Preparing the Tools. 

The reason why soldering bits are often discovered in a 
lamentable and useless condition is owing to the want of a 
little care in heating up, and the absence of the necessary 
accessories which would ensure the bit, while in use, being 
maintained in perfect working condition, despite its size or the 
number of times it may be found necessary to reheat it. Directly 
the temperature of the bit is allowed to approach red heat, the 
tin is burned off its nose, and the copper scales and carbonises ; 
it is therefore essential that, while maintaining a liigh degree 
of heat to enable the best results to be arrived at, the tem- 
perature must not be carried to such a degree as to necessitate 
frequent refiling and retimiing. 

The first point to aim at towards becoming a competent 
manipulator of the soldering bit is to put the latter in order. 
There are two methods that can be employed“—one by contact 
with a sal-ammoniac block and the other by dipping. Person- 
ally, I prefer the former as being by far and away the best 
and most efficient, not only in the preliminary tinning of the nose 
of the bit, but in maintaining it in good working orders The 
latter can, of course, be done equally welTby dipping, but it 
means either that the nose of the bit has to be dipped each time 
it is removed from the fi.i*e into the soldering fiux, and thus 
quickly conveid it into mud ; or, as an alternative, reserving a 
separate receptacle containing sal-ammoniac in solution; this 
does not answer nearly so well as the block, and is always liable 
to being spilled and to evaporation. Therefore, procure a fair- 
sized block of sal-ammoniac, and embed it partially in a block 
of wood as a rigid base and to protect it from breakage ; then 
scoop a shallow hole in the centre, which latter is to contain 
a globule of solder. Now heat the soldering bit to a dull red 
heat, quickly grip it in a vice, and file up all four faces of the 
nose, and slightly round the corners and point (any old file will 
answer for the purpose), and then insert it in the hole in the 
sal-ammoniac block, giving it a few twists, simultaneously feed- 
ing a little solder against the nose, which will result in the 
copper bit being cleansed or fluxed and tinned at the same 
time. If the bit has previously had all the scale removed 
by filing, the nose will be well tinned close up to the shoulder, 
and, with proper care, the application of its nose to the sal 
ammoniac and solder each time it is removed from the fire will 
clean and keep it in working order. 

With regard to the flux, this, for ordinary work, consists 
of what is generally termed spirits of salts, but more correctly 
is hydrochloric acid killed by or saturated with zinc, after which 
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it is usvially termed killed spirit. To kill it for after use, a 
stone jam pot is the best type of receptacle in which both to 
kill it and to use it, especialty when losing it also as a dip for 
the copper bit. The pot should be about one-third full of acid, 
carried out into the open, and sufficient strips of zinc added 
to kill and take the fire out of the acid. The acid always 
boils and gives off noxious fumes and vapour, with the natural 
result that if the . acid is Idlled inside the workshop any tools 
or machinery will be rusted by it. All work to be soldered must 
be thoroughly cleaned or scraped, a little of the flux applied, 
and a hot bit used to melt and run the solder, remembering all 
the time that a thin neat joint is stronger and more workmanlike 
than a tliick, clumsy deposit. 

Of course, in electrical work, especially when soldering 
wired joints, resin must be substituted for the acid flux, other- 
wise chemical action will be set up, and the wires and their 
insulation destroyed very quickly. In soldering zinc the un- 
killed acid is the correct flux to use, and it is well, in all cases 
where acid flux is employed, to wash well or wipe the parts 
after soldering. 

It is said that cast iron cannot be soldered. Quite a 
mistake. Cast iron can be soldered as easily as any other 
metal, provided the breakage or joint is filed down to a true 
surface, cleaned, and made slightly hot. 

We now come to another aspect of soft soldering, termed 
Sweating/^ This is performed partly with or entirely without 
the aid of the copper bit— in the former case, chiefly in coating 
the joint surfaces of bearing brasses as a preiiminary to securing 
them together, preparatory to boring and turning them, the 
whole when evenly coated being made sufficiently hot to melt 
the solder, so that* when the two halves are closed together 
in a vice or under weights, the surplus solder will be squeezed 
out and the two parts unite. It must be borne in mind that the 
closer the joint, the stronger will be the resistance to their break- 
ing apart in the process of machining. 

Soldering Union Joints. 

The process of simple sweating applies mainly to pipe 
joints, such as the union connections of petrol and oil pipes. 
There are some thousands of such joints made daily, and it 
would surprise a vast majority of the makers if they were 
informed that they were anything but sound joints. Pro- 
perly to unite a pipe and union, the end of the tube must be a 
good fit in the union, well cleaned and tinned, which may be 
done by holding the pipe in a blue gas flame (or spirit flame), 
dipping the solder in the acid, and applying it to the tube. 


(453 coniinuecl) MISCELLANEOUS. 

and when evenly coated just wiping it round with a clean rag. 
If the union is clean, it will only be necessary to dip the cold 
tube in the killed acid and insert it in the union, having first 
warmed the latter sufficient!}?- to enable the surplus solder to 
give way. The whole is then hea.ted up tq a heat sufficiently 
high to melt a little solder off the end of the stick, and by the 
continuous apjplication in minute proportion of both acid and 
solder, and continuous heat, the solder can easily be induced 
to run through and make a perfectly full and sound joint, which 
nothing short of heat mil dislodge. A few minirtes spent in 
experimenting will readily demonstrate the efficiency of the 
joint made in the way directed. — H.C.B. 

There is one point in the above hint and tip which I have 
found to be of considerable importance in practice, and which 
“ H.C.B.”'only refers to incidentally. To obtain a really sound 
union b}’' soldering the parts of the articles in the neighbourhood 
of the joint should be raised to a good heat ; ih fact, the tern- 
perature should be / about that necessary to melt the solder. 
At the same time, one must be very careful to avoid “ scaling 
the surfaces,— D.L. 

Taking Control Wires round. Corners. 
mkm 'I'be popularity of cut-outs and exhaust horns has 
resulted ill long wires running over pulleys round 
corners figuring on most chassis, and a certain amount of 
trouble is experienced with these details. The pulleys are 
generally carried on cast brackets, which often snap at the 

waist, where the steel screw 
enters a brass boss ; when they 
do not snap; they often twist 
under the pull of the wire, dr 
the wire slips off the pulley 
and jams between fiange and 
oracket. A much more satis- 
factory method of taking these 
wires round corners consists of 
running them through short 
lengths of metal tubing, bent 
to gentle curves of suitable contour, as shown in the sketch. 
Copper pipe is easily handled by amateurs— it may be cut 
with a hack saw, and bent when hot after filling with sand. 
The bent piece of tubing may be attached to any con- 
venient part of the chassis with staples, but the miter 
prefers the use of screws, which resist a pull better than sprig 
staples. He attaches the pipe bends by two ordinary wood 
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screws threaded through the side plate of a cycle chain link. 
The copper pipe may be stuffed with grease, when it will afford 
a silent substitute for a pulley. Needless to say, this advice 
only refers to wires which are out of sight ; the suggested 
fitting is not neat enough for a visible wire. 

Cleaning AlimtinmnL 

The following tip for cleaning aluminium crank 
cases, etc., may be of interest, I have found that by. 
using a rag soaked in turpentine, grease and dirt are quickly 
removed and a lacquered appearance given to the surface of 
the aluminium. It also seems that dirt and grease will not 
adhere so readily to the aluminium after it has been so cleaned 
as compared with its propensity in that direction wdien petrol 
or paraffin has been used. — R.C.C. 

To Stop Box Lids RatUing. 

The only really satisfactory way with which we are 

U acquainted of stopping the lids of step boxes in which 
accumulators, lamp generators, or tools are carried from rattling 



IS to fit screw fastenings. For each lid a couple of thumb- 
screws should be used. These screws pass right through the 
lid and screw into brass screw sockets which are let into the 
sides of the boxes, as indicated in our drawing- Straps and 
hook fastenings, and even locks, are rarely satisfactory for long, 
and it is astonishing what an annoying rattle a couple of step 
boxes with loose lids can make. A good rough and ready way 
to reduce, if not entirely stop, rattling with strap-held lids is 
to take a strong piece of rubber tube, such as is used for the 
water circulation, and put it under the strap, as indicated 
by the sketch, or a piece of old air tube three or four inches 
long and about the same width as the strap may be rolled up 
and put between the strap and the box. It can be tied to the 
strap with a piece of string to prevent it slipping out of its 
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place or being lost wlien the strap is undone, and it will last 
for a long time. After a while, however, the rubber loses its 
life, and does not offer sufticieiit resistance or spring to keep 
the strap quite tight down upon the lid. However, it is a 
very good makeshift. ' 

Other Rattling. Noises. 

A common cause of rattle is the undershield, and 
often vibrates at certain speeds so as to come 
into contact with oil-pipes or the speedometer shafting, or the 
latter vibrates and taps against the undershield. An elusive 
rattle in the neighbourhood of the undershield was traced to 
a bolt which had been left in the undershield by those 
responsible for the assembling of the car. The speedometer- 
shaft is very often responsible for quite a loud noise at 
certain speeds. 

One effective way of stopping rattling on existing joints 
is to make room enough for a washer in the joint. Fit this 
washer in while it is flat, then slightly curve the washer simi- 
larly to the one that will be found on the well-known King Dick 
spanner. Now, if the washer be taken and heated up on the 
forge and smothered with a little prussiate of potash or cyanide 
and plunged in water it will become a pretty stiff spring, and 
forced in between the joiirts it will tend to retake its curved 
form and stop the rattling for a very long time. Of course, 
a little graphite grease would be a good thing if the joint 
works at ail. 

Bach Axle Tension Rods. 

It is well to examine the back axle tension rod from 
time to time. When these rods fail, it is usually in 
the thread of one of the nuts at either end, so that it is quite 
possible for the rod to be useless as a tie-rod, though it may 
appear all right unless carefully examined. The mission of the 
tie-rod is to keep the back axle from sagging, and there is no 
doubt that the vast majority of axles require this support. It 
would be possible to make them so that they did not require 
a tension rod, but only by making them much heavier. In 
other words, an axle with a tension rod is a more scientiflc- 
ally designed construction than one without, as it can be made 
lighter and equally strong. The designs vary, and, with them, 
the details, but damage may be done to the bearings of many 
axles if the tension rod be broken and the axle left free to sag. 
The best way to refit a tension rod is to put a jack under the 
differential case and elevate it till the weight is nearly off the 
tyres. Then the nuts which tension the tie rod should be 
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screwed liome — -not hard but 3 list home, lor if the tension be 
greater than this it merely puts a needless strain on the axle, 
and not only sets up internal friction, but probably results in 
the tension rod brealdng again before very long. 

Tar Paving. 

The following recipe for making tar paving * taken 
TT ^ cr fx*om Sitrueyor and Municipal and County Enginep', 
may prove useful to some of our readers who intend maldhg 
tar pavings of their motor houses,, etc. : The best tar paving is 
composed of Kentish ragstone or Derbyshire limestone, mixed 
with a due proportion of tar composition. The stone should 
be machine.-broken, and screened to about an inch for the 
bottom coat and three-eighths of an inch for the top coat. 
The stone is heated on firebrick driers, or iron plates with fires 
burning underneath, and mixed with the composition while 
still hot. One of the compositions in general use consists of 
twelve gallons of tar, half a hundredweight of pitch, and 
two gallons of creosote to every ton of screened material, 
the ingredients being mixed together and boiled in cauldrons. 
When applied to the stone, care must be taken that every 
particle of the stone is covered, and all finished material should 
be kept in stock for aboiit two m.onths to mature. With the 
use of hard materials there is always the danger of a “ bumpy ” 
path ; but some very excellent pavings have been made with 
a bottoming of gravel, finished vs,dth a topping of granite, 
both materials being carefully broken and screened, as men- 
tioned above. It is of the highest importance that the stone 
be thoroughly dry before applying the composition, that the 
■foinidation upon %vliich the path is to be made be also dry 
(three inches of brick rubbish should answer the purpose), 
and that the laying be iiot performed under the influence of 
a hot sun. Each coat must be rolled, and when completed 
the surface should be “ dusted with a generous sprinkling 
of Derbyshire spar, or other fine grit or stone dust; and if 
the same process be repeated, accompanied with a painting 
of tar (applied with ordinary tar brushes), once every year or 
two, the life of the paving wall be proportionately prolonged. 
The surface of this paving can readily be kept clean. 

Lights wUbout Matches, 

Many motorists would imagine themselves in evil 
tpC^C/ when ten miles from anywhere, with night 

coming on, they found themselves without matches when it 
became necessary to light up. But let them not despair. Their 
ignition will come to their aid. The method of procedure is as 
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follows : Detacli one of the high-tension wires from its sparking 
plug, and attach it to. a spare plug, which you will allow to 
repose upon any convenient part of the frame, so that the 
high-tension current can earth readily. Now place in the spark 
gap of the plug a piece of tissue paper, cigarette paper, dry 
grass, or straw, which has 'been previously dipped in petrol. 
Then switch on and turn the engine round until the high- 
tension current flows to the plug on the frame, when the spark 
leaping the gap will fire the petrol on the paper or other material, 
and your much-desired fire is obtained. 

Fitting or Removing Skids. 

It is occasionally necessary to fit in a stud or remove 
it from some part of the motor car mechanism. If 
pliers be used they either damage the thread or the plain part 
of the stud. If the stud be tight and has to be removed, it is 
often impossible to do this by means of pliers. 

A better way is to use a pair of lock nuts which are run 
on the top side of the stud thread and locked up together, 
two spanners being used for this i^urpose. If the stud has to be 
removed, the bottom nut is then turned by the spanner in a 
direction counter clockwise when looking on the top of ‘the 
stud. If the stud has to be tightened, the top nut must be 
turned in the clockwise direction. 

Another method that may be employed when fixing studs 
in place is to use a rather deep nut with a set screw; run 
a few threads of the set screw into the nut, and then if the 
nut be screwed on the top of the stud and held by a spanner 
while the screw is run down to lock it, the stud may be run 
into place by operating the set screw in a clockwise direction. 

Removing Broken Studs. 

However carefully nuts are tightened a stud may 
occasionally be broken off short in a casting or some 
other part of a motor car. It is usually a difficult matter to 
remove the broken piece, so that a new stud may he inserted. 

The best way to go about the removal of the broken por- 
tion is to drill a hole in the centre of the part broken in. This 
hole should be of a certain size depending bn the diameter of 
the stud. For a fin. stud a bare fin. diameter hole should he 
drilled, care being taken to drill right down the centre of the 
stud so as not to damage the thread. A flat-nosed drill should 
be used, and should be ground so that it only cuts when rotated 
in the left-hand direction, and not in the right, as the usual 
drill is ground. The reason for this is that if the stud thread 
be at ail slack, rotation of the drill and the cutting action 
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will tend to screw out the stud, which will very often come 
out readily before the hole is drilled very far. 

If the stud does not come out as described, then, after the 
hole is drilled through it, a square reamer is lightly driven into 
the hole. A lathe carrier is fixed to the top of the reamer and 
the stud twisted out by rotating the carrier anti-clockwise. 
If the drilled part is very fast and then will not readily come 
out, the only thing to do is to chip the broken part with a 
sharp round-nosed chisel. This usually has the effect of crack- 
ing the skeleton of the stud, and the pieces can be fished out 
of the hole with a piece of bent wire. 

Removing a Broken Tap, 

extraction of a tight tap broken flush with the 
metal being operated upon may present 
some little difficulty to a novice. First try to back it out 
(unscrew it) with a small nail punch and a hammer. If un- 
successful, take a shoi't 
piece of round steel rod 
of the same diameter as 
the tap, and drill a hole 
down one end the size of 
the central portion of the 
tap. Then file the end to 
leave three or four short 
prongs, one for each groove 
of Ihe tap. Insert the 
prongs in the grooves, when, if not ver}^ tight, the tap may 
be backed out. If that fails, a diiii Jiiust be used. If prac- 
ticable, place the part in a fire, heat to a dull red, and 
bury in dry lime or sawdust to soften the tap, or leave in the 
fire until the latter is extinct and the part cool. Then send 
in a drill the size of the central part of the tap, and with a 
small chisel pick out the remainder. Should it not be prac- 
ticable to heat the part in a fire, use a blow-lamp, and, failing 
that, a candle and blow-pipe. The tap must be softened, or the 
drill will make no impression upon it. Turpentine will be the 
best lubricant for the drill.— Maurice Gandy. 

Removing Stubborn Nut by Heating Spanner. 

A good method of removing a stubborn nut wffiich 
(defied all efforts to unscrew is it as follows : Take 
an ordinary open spanner that fits the nut, heat it, and place 
it on the nut, and let it rest there for two to three minutes. 
The heat will expand the nut, and it will screw ofi’ easily. If 
no fire be handy, the spanner can be heated in a blow-lamp 
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of the crank chamber as to render them inaccessible to the 
ordinary screwdriver. Noticing that the lubrication system 
was not functioning properly, and was evidently suffering from 
a lack of oil, a halt was made for inspection purposes. It was 
found that the screws securing the cover to the lubricating 
pump aforesaid had become loose, and that oil was escaping 
in large ciuantities. It being impossible to tighten the screws 
in the ordinary way, other rncans had to be resorted to, and 
these were found in a humble half pemay and a small adjust- 
able screw spanner, which were applied in the manner illus- 
trated. The slotted heads of the screw were, fortunately, rather 
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dame. It may be asked why the blow-lamp should not be 
used to heat the nut direct, but the objection to this is that 
the bolt is also heated so that it expands as well as the nut. 
The hot spanner dodge is a very old one, though not generally 
known. We need hardly say that an adjustable wrench should 
not be employed, as such a tool is hardened, and would be 
rendered unfit for use by being heated. 

Tighten up Nuts CarejuUy. 

Tighten up nuts carefully in order to avoid over- 
straining the thread. If small nuts arc tightened 
up with a big spanner, the screw is frequently sheared clean 
off, A sin. spanner is quite large enough to tighten up a 
bolt or nut. For larger nuts add lin. of leverage to every 
|in. increase in the diameter of the bolt or nut. " 

To Ti0en AwJwardly PlacM Screws^ 

4fifi were once driving a ear upon the engine of 

is placed an oil circulating pump, this having 
a cover attached to it by means of six ordinaxy screws, which 
screws were placed in such a position with regard to the end 
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wdde, so that the edge of a worn halfpenny entered the slots 
quite easily. With sinaller slots something thinner than a 
halfpenny could be used. 

To Siraighien a Split Pin. 

When assembling parts in which split pins are used, 
it is quickest to use new pins, and not those which 
have been removed in taking down the parts. Sometimes, 
however, the old pins have to be used, and difficulty is experi- 
enced in straightening them. A procedure which is generalty 
effective is that illustrated in the accomx:>anying drawing. It 



consists in gripping the splayed ends of the pin between a 
pair of pliers and resting the ends upon an anvil or other hard 
surface. A tap on the head of the pin spreads that end and 
closes up the other end, straightening the pin and restoring 
it to its original shape, so that it may be replaced easily. 

To Prevent a Bolt Turning. 

tm going over the various points of the car that 

were showing incipient signs of rattling, believing 
thoroughly in the application of the following proverb to the 
question of rattling, viz,, A stitch in time saves nine,'" I 
found that the lamp bracket on the dashboard was working 
loose. On proceeding to tighten it I jound the whole bolt 
revolved, and, unfortunately, the head, which was counter- 
sunk into the wooden dashboard, was covered by the wind- 
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screen , attachments. There was no help for it but to remove 
these j but when I had done this I discovered that there was 
no slit in the head for a screwdriver. This was soon supplied 
by means of a file, and though the slit would serve for the 
immediate want, I thought it advisable to make provision 
for the future, and, having no drill handy, I was unable to 



insert a pin. I therefore continued the slit through the corners 
and hammered a piece of copper wire into the slit and down 
the sides. This copper bedded itself into the wood, and proved 
an effective preventive to turning. — C. E. Hodgkin. 

Nuts Loosening on New Cars, 

The owner of a new vehicle should be most careful 
‘arOcr to examine particularly the nuts and bolts all round 
the car, either before going out or after returning from a 
run. No matter how firmly the nuts and bolts may be tightened 
up at the time of erecting the car, the vibration met with 
upon the road will be almost certain to loosen some of them, 
and if these are not attended to an accident may easily occur. 

The Use of Spring Washers, 

4t7n "^There are a number of places on a motor car 
Wm If -v^bere it is desirable that, whilst being properly 
secured, the parts may be capable of being taken down readily. 
As is well known, the ordinary nut has a great tendency to 
shake off on the smallest provocation, and possibly allow 
some pai't to come adrift when least expected. Qn the covers 
of gear boxes, engine hand-hole covers, and any inspection 
holes or grease plates, it is necessary occasionally to remove 
these for an inspection of the parts, or for placing therein grease 
or oil. In such a case the familiar type of split spring washer 
placed under the nut, which can then be fairly tightly screwed 
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lip, is the most satisfactory method, and, furthermore, there 
are then no small split pins to take out, and on cleaning the 
car the ends of the split pins are not there to cause scratching 
of the hands, this being a common experience where split pins 
are largely used in these places. The usual split pin fitted to 
the car is a bad offender in this respect, however carefully 
turned over and unobtrusive it is made. 

Asbestos Washers. 

When remaking a joint where it is necessary to use 
^ an asbestos washer to secure a perfect joint, a good 
tip is to have a selection of washers which have been pre- 
viously cut to correct sizes and then soaked for some six 
or eight hours in olive oil, this being allowed to diain off the 
washer, the remainder drying upon it to a certain extent. 
After remaining for some hours for draining and drying 
purposes, these washers should have a quantity of fine black- 
lead rubbed well into their suidaces, when they will be ready 
for use. The advantage of so treating asbestos is that when 
it is necessary to break the jointing the washer comes away 
from the surfaces perfectly clean, thus doing away with the 
necessity for scraping off the fragments remaining, and is 
fit for use. over and over again, so that the treatment facilitates 
the remaking of a joint, and at the same time is economical, 
even though it be a petty economy. 

Weighing a Car. 

Many car owners would like to have their cars 
weighed under their own eye, and this they may 
easily get done wherever a public weighing machine can be 
found. The goods depots ‘ of the x'ailway companies are 
generally equipped with a machine upon which cars may be 
weighed. The car should first be run wholly on to the weigh- 
table, and the weight noted, after which it should be weighed 
with the front wheels only on the centre of the table. The 
weight should again be taken with the back wheels on the 
table, in the centre as before, when, if the sum of the two last 
results is within twenty odd pounds or so of the first result, the 
weight may be considered as having been correct^ taken. 
In ordering tyres for a car, the vehicle should be weighed 
as suggested, with a full complement of passengers, all tools 
aboard, tanks full, and load in the car equivalent to the 
maximum likely to be carried at any time. The tyre makers 
will then have no difficulty in recommending, suitable tyres. 
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Keeping the Starting Handle Clean, 

47% Motorists who are troubled with a perpetually 
^ dirty starting handle should have made a stiff leather 
cylinder (like a whip socket), closed at one end, to slide over 
the hand grip, with a buckle strap attached to sling the handle 
up to the frame. These can be bought ready-made at most 
garages. 

How Noi to Store Goggles, 

474 Goggles that are not likely to be used for some 
^ time should not be hung up on a convenient peg 
by the elastic webbing, as it will be found that when next 
worn they will not fit. This is due to the w’-ebbing stretching 
permanently to an extent which necessitates the clips being 
readjusted, with the result that the metal buckles come in 
contact with the back of the ear or the tender part just behind 
the eye. The cure is obviously new elastic webbing if the 
goggles are of an expensive pattern. If the goggles are of 
a cheaper variety, it will be found less troublesome and more 
satisfactory to purchase a new and better pair, 

A Shock Absorber , 

K I noticed in a recent edition of The Autocar that 
0 give an illustration of a spring shock absorber 

invented by Mr. James Pyatt. I am sending you a free-hand 



sketch of a similar thing I had made for my front axles about 
twelve months ago, and which is still in use. The only difference 
is that my springs are of the square section and are constantly 
in contact with the under portion of the frame, and are slipped 
over a metal pillar which allows of their readily and easily being 
taken off without having to undo the D bolts holding the 
springs. I used to have round rubber buffers, but find springs 
far better. — P.S.D. 
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Mainiaining a Head of Petrol on Hills. 

sketches accompanying this show a simple yet 
V effective means of maintaining a good flow of petrol 
to a carburetter when the petrol supply is by gravity from a 
tank placed at the rear of a two-seated car. 


Two view’s oi a car with an auxiliary petrol tank under the bonnet. 

It is often found that to ensure a good supply of petrol 
to the carburetter, where this arrangement occurs, it is necessary 
to place the tank at an unsightly height at the back of the car, 
if the petrol supply is not to be restricted on a steep gradient. 
As will be seen from the sketches, the system involves the use 
of asm all additional tank, about gin. x 4in. x 4in., placed 
under the bonnet in a convenient position near the carburetter. 
The bottom of this small tank must at least be level with the 
top of the float chamber. As shown above, the petrol con- 
nections must then be as follows : (i) A pipe leading from the 
bottom of the large tank to the top of the small tank at the 
end nearest the radiator ; (2) a pipe leading from the bottom 
of the small tank at the end nearest the dashboard to the 
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carburetter ; and (3) a small section vent pipe from the top 
of the small tank. It is advisable to place the petrol tap 
somewhere in the pipe between the small tank and the carbu- 
retter, in the most accessible position for general use. As will 
be seen, if the large tank be a few inches above the level of the 
small tank, it will keep it filled when the car is on level ground, 
and also when going downhill ; therefore, on a rising gradient, 
when the carburetter is normally starved, or receives a restricted 
supply from the large tank, the small tank will supply petrol 
while any remains in it. If it be made of reasonable dimensions, 
the small tank will supply the carburetter for several miles, 
and hold enough petrol to take the car up any hills likely to 
be encountered. When the level ground is reached, it auto- 
matically rehlls. It is advisable to have a small cock in the 
vent pipe of the auxiliar3r tank to pi'eveiit an air-lock when it 
is first filled^ and also, as usual, to have a small vent in the 
filler of the main petrol tank. 

The lower sketch shows the relative positions of the 
two tanks and the carburetter when the car is on a steep 
gradient. It will be seen that in the exaggerated position of 
the car in the sketch, the larger tank is actually below the 
level of the carburetter, while the petrol in the small tank 
is still sufficiently above the carburetter to maintain a good 
supply. 

This system could be adopted with advantage on many 
cars having a gravity tank under the front seat, but the top 
of the extra tank must be at least level with the bottom of the 
large tank, while the former must be above the float chamber 
when the car is level. 

I may state that I have recently carried out this idea on 
my own car, and find it quite satisfactory in every way. — 
Stanley N. Matthews. 

The Klaxon Horn Adjustment. 

4L^ 7 uninitiated the 

^ ad j u st ment of a Klaxon 
horn is a matter of some diffi- 
culty. Really It is a very simple 
operation which rarely requires 
carrying out. Just above the 
motor casing is a union nut A. 

This has to be slacked off, and the 
motor casing B rotated slightly. 

It will be found that diifferent 
angular positions of the motor 
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casing B produce different tones. These horns require veiy 
iittle attention^ and an occasional drop of lubricating oil in 
the lubricator on the top of the horn is all that is necessary. 

Cleaning the Klaxon Horn Commutator. 

M7H Writing in I'eference to the “ Hint and Tip on the 
^ ^ ^ above subject, the Klaxon Co. say : “ We would like 
to point out that the writer has missed a very important item, 
\iz., that of cleaning the commutator every month or six 
weeks. This really is more important than the lubrication at 
the top of the horn, as mentioned in the note. To cany out 
the cleaning of the commutator, remove the bottom .plate, 
which is held in by four screws. This exposes sufficient of the 
commutator to allow it to be reached and cleaned by a rag 
on the end of one’s little finger. Having cleaned the dirt off, 
then a very little vaseline lightly applied with the finger is all 
that is required. If, however, this is not done regularly, the 
owner of the instrument is laying up trouble for himself in the 
long run, as after using it six months or so the commutator 
would be so caked that the current would pass very sluggishly, 
and the motor would not turn at its required speed.” 
Soldering Cast Iron. 

47 Q often asserted that cast iron cannot be soldered, 

following plan has been found satisfactoiy, pro- 
vided, of course, the part be not afterwards subjected to 
excessive vStrain or heat. Clean the part to be soldered with 
a brass scratch brush, then apply the soldering acid and cover 
the surface, following this wdth a thin coat of tallow by heating 
the cast iron just enough to melt the tallow^ The part is then 
ready for soldering with an ordinary bit and the usual acid. 

Tapping Stud Holes. 

4 St it When tapping a hole to take a stud, the tap must 

maintained perpendicular to the face, or the stud 
will need to be set square with a nut and hammer when in 
place. To keep the tap square during the operation, put a 
nut on it and run that down against the face surrounding the 
hole, and it will show’’ at once in which direction the tap inclines. 
If much out, work the wrench or bar to bring the tap square, 
and then allow the nxit to bear against the face. If the nut 
lock when working it in, reverse the latter to release it, move 
the nut back a little, send the tap down again, and continue. 
This will be found better and easier than the usual way of 
working the tap to a tiv^'-square or by mere judgment, but care 
must be taken, as small taps are fragile, and will snap without 
warning. 
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A Simple Numier Plate. 

A very cheap number-plate of good, lasting quali- 
^ ties can be constructed from a strip of patent leather 
upon which the number is either painted or applied by means 
of transfers. • The patent leather always keeps a fine gloss, and 
cannot rattle. It may also be easily attached to the body by 
means of screws or staples. 

, Route Markings. 

4M 2 ^ have hit upon a very quick*, way of laying out 

routes upon a map. Obtain a few yards of chain such 
as is used for securing bicycle tyr^ valve caps to the spokes, 
which can be purchased cheaply at any ironmonger's, or, better 
still, the fine chain sold by oculists for pince-nez. 

This is placed on the map along the route proposed to 
travel, and then particulars and place names can be read 
off and recorded with the least amount of eye strain usually 
caused by continually losing and finding the last place one 
dealt with. This will be found specially useful in laying out 
routes and inter- connecting cross routes. It is very graphic, 
and the lay-out can be repeatedly changed until the final 
arrangement is decided on. It is infinitely quicker than inking 
in routes, and does not disfigure the map. 

Another advantage is that if the chain be split up into 
.short lengths, proportionate, say, to twenty or thirty miles 
on the scale to which the map is drawn, the length of route can 
be 'V chained ” out and the mileage readily ascertained. The 
weight and flexibility of the chain keep it down upon the map, 
however sinuous the route, without the aid of pins.-— V. A. 
Holroyd. 

When Buying a Jack. 

4ii% When a man purchases his first car, he often thinks 
that any sort of tyi-e jack will do, and that here at 
least is an item where strict economy is justifiable. As a 
result he buys the cheapest jack he can see in the shop. Ere 
long he discovers that to operate this type, he has practically 
to He down under the car— “Which is unpleasant in wet weather ; 
that the base is so narrow that the car sways in an awesome 
manner when the detachable wheel is withdrawn from the axle ; 
that the jack is barely long enough, and its protruding stem 
looks like a factory chimney in process of felling, even when 
the footboards are placed beneath it to give more reach ; that 
the tiny head affords an insecure resting place for the axle; 
and that the jack is generally so unsatisfactory that he must 
hasten to scrap it, and get a really good article in its place. 
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A good jack should liave a large flat base, a broad business end 
with a depression of deep contour in it, and be so high in its 
closed position as nearly to touch the axle without extension 
when the tyre is fiat. Above all, it should be operated by a 
loose handle quite 3oin. in length, projecting at right angles, 
so that recumbent positions are not necessary. 

LigMing Par 

4M4 ^ found that the lighting of a paraffin lamp 

may be considerably facilitated, especially when a 
high wind is blowing, by turning the lamp wick up to the 
extent of half an inch or more above the top of the burner, and 
then turning it dowm again to its normal height before striking 
a match. I think the reason of this is that moving the wick 
up and then down in this way stimulates the flow of the oil. 
and caxises the top of the wick to become thoroughly saturated 
before the light is applied. — -C.H.B, 

Repairing Cracked Whaler Jackets, 

Cracked water-jackets are unusual during the 
sximmer months, but a tip worth filing for reference 
when the winter months come round is the following, which 
was given to me by a garage proprietor recently. Open out 
the crack in the jacket to a V-shape without increasing the 
opening on the inner side, then smooth the edges and deposit 
on them any of the preparations sold for silver plating, and 
it will be found that solder will readily adiiere to the smooth 
surfaces. The garage propxietor in question showed me a 
"6 h.p. Rover engine which he had treated in the manner men- 
tioned, and after six months' use the repair is perfect and almost 
unnoticeable. — G.S. 

Worn Throttles, 

4 MR Carburetter throttles of the barrel or sleeve type are 
‘sGU liable to wear very rapidly, and any appreciable 
amount of wear upsets the regular running of the engine at 
slow speeds by reason of the leakage which occurs, and which 
it is impossible to counteract by the manipulation of a throttle 
lever. T have found that a throttle barrel or sleeve so worn 
can be cheaply made a good fit once more by having it nickel- 
plated, This process costs only a few pence, and often obviates 
the necessity for a new barrel. The px'ocess would not, of course, 
be effective if the throttle had worn so much that a good 
deposit of nickel would not bring it up to the required size. 
Ill the event of the throttle barrel having worn oval, it could be 
plated all over and the nickel scraped off again from the portion 
which had not worn away, — R.E.M. 






During the cold weather I fixed one edge of the 
rug along the footboard of the front seats just above 
the pedals, as shown in the accompanying sketch. This held 
the rug free from the pedals, whilst, as the car was fitted with 
an exhaust-heated foot- warmer, the air space beneath the rug 


was filled with w’^arm air and kept the whole body warm. The 
rug was fixed down by screws passing through copper washers. 
On a previous car it was secured by turn-buttons such as are 
used on Cape cart hoods, and could then be attached or removed 
in a few seconds. — E.W. 

To Remove Water from Petrol Tanks. 

4SS motorist is continually advised to take care that 

no water is mixed with his petrol, and to use a gau2e 
in the petrol funnel which will pass the petrol but not water. 
However, occasionally water is put into or finds its way into 
a petrol tank, and difficulty is then experienced in removing it. 
This particularly refers to gravity tanks, which do not usually 
have a sump to catch impurities in the petrol. A good plan 
to remove a small quantity of water from a tank is to take a 
wet chamois leather, wring it out thoroughly, and make a pad 
of it at the end of a stick. If this pad be inserted in the filler 
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orifice of the tank, it will pick up any water with which it 
comes into contact. It will often be found that even if the 
tank be detached, it is impossible thoroughly to clear it of 
water without some such aid as that suggested. 

Wind D effectors to Doors. 

4MQ Nothing conduces more to comfort than a hinged 
scuttle or lid to both the back and front seats of a 
car, but these scuttles are always a nuisance when getting 
in and out of the car, particularly in the case of the front 
seats. We have overcome the difficulty on one of our cars 
by having the dashboard and screen brought far back as pos^ 
sible without interfering with the door, while the door itself 
has a curved wing fitted to it. This wing is made of sheet 
steel, and is firmly bolted along the top of the door, so that it 
is a part of the door, and opens and closes with it. The sketch 



shows its construction so plainly that very little explanation 
is necevssary. The form of the curved extension can be varied 
to suit the design and dimensions of the car, but wings no larger 
than the one we show keep out cross draughts exceedingly welL 
On the opposite side of the car there is no door, so that the 
wing extension on that side is faxed, not only to the side of the 
car, but also to the dashboard. If desired, this wdng on the 
driver's side can be considerably larger, and may extend as 
far into the car as convenient ; of course, the bigger it is, the 
more protection it will afford. The metal wing extension to 
the door is not only far more sightly, but far more useful than 
the absurd little bolsters or upholstery rolls which some people 
insist on having put on their doors, as though the doors were 
intended for seats. 
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A Mudi'uard Improvement. 

found that the front wings of a new car 
'5 »'cfS/ ^^rexe passing a great deal too much mud, so much, 
indeed, that not only were the side lamps and driving screen 
smothered, but the mud drifted right back on to the outside 
edges of the back seats, while the fronts of the back wings, 
just where coats and skirts of passengers would touch them in 
getting in and out, were absolutely smothered. The wings were 
already litted with the usual deep vertical flange or lip on the 
outside,: and \ye fomid that the was collecting on the 
outside of this, and then blowing back. We therefore came to 
the conclusion that the best thing to do was to provide a means 



of catching this mud when it blew back, and fitted a curved 
extension to the existing mudguards, leaving the old outside 
flange in position. This has been most successful, as the mud 
which gradually collects upon the inner lip blows on to the 
curved addition, and then harmlessly trickles down inside it, 
so that now the car keeps exceptionally clean, even on the 
water-logged roads which have been so prevalent during the 
present winter. Although shown in the drawing, we should 
add that the addition to the mudguard is not merely along the 
outside ; it extends right round the front, so that the mud 
which collects on the inner front lip is also prevented from 
blowing back by the outer lip, which, it will be seer, is very 
deep, projecting at an angle somewhat forward of the main 
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mudguard, and more or less like an inverted sugar scoop. It 
is necessary that the curved extension should always come 
down to and slightly below the running board, so that the 
mud which collects upon it and runs down inside it may drift 
under the running board and not above it. Unless this little 
point is borne in mind, the transformation will be a failure to 
a very large extent. 

Case-hardening. 

MQI Case-hardening can be done in an open forge fire 
by using either potassium ferrocyanide [K4 (FeCgN6), 
3H2O], or a special case-hardening mixture. The Glacier Anti- 
friction Co, sent me a sample of a good mixture some time ago, 
and I am now using a mixture called Kasenit for some kinds of 
work. The process is only suitable for small work which only 
requires a thin case. The method of procedure is very much 
the same either for potassium ferrocyanide or for a special 
mixture. 

If nitrogenous matter, iron and potassium carbonate, be 
fused together, commercial potassium ferrocyanide results, and 
a mixture of leather, hair, potassium carbonate, and a little 
potassium ferrocyanide will have much the same effect as 
potassium ferrocyanide alone, the advantage (if any) being that 
the work is more easily kept clean during the process. The 
ordinary method of case-hardening with potassium ferrocya- 
nide is as follows : 

Heat the article to a bright red, plunge into finely powdered 
potassium ferrocyanide, and keep covered with potassium 
ferrocyanide until it has cooled out to dull red, then plunge 
into cold water, and agitate. This process requires consider- 
able skill, and the work will be burned if care is not taken. 

The general method when using a case-hardening mixture 
or compound of any kind with an open furnace or a brazing 
hearth is as follows : 

For malleable, cast, wrought iron, and mild steel, 

(i.) Malleable or cast-iron. Heat to a white heat. Dip 
into powder and keep covered with powder until a thick 
coating sticks to the article wherever it is required to be cased. 
Heat up again and keep adding enough powder to cover the 
article. The heat may be lowered to dull red during the process. 
This process should proceed for about twenty minutes, and it 
is more convenient if casing a large quantity to bury the articles 
in the powder in an iron tray and heat the whole lot up together. 
The articles should finally be heated up to bright red and 
quenched. The adhering scale should be cleaned off before 
removing the articles from the water. 
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(2.) For wrought iron and mild steel. Heat to a full 
yellow^ colour, cover with powder, and proceed as in ( i). 
The depth of the case depends upon the time of heating. The 
time generally varies from five to twenty minutes. 

(3.) For cast steel. Heat to a bright yellow, plunge into 
powder until bright red. Keep the article covered with powder, 
and the heat above dull red for a few minutes. Then raise 
to bright red and quench. Kemove the scale as before. 

The advantage of this process seems to be that it is quick 
and will produce a hard case on such articles as bolts and 
nuts, wires, pins, small shafts, collars, small races, and numerous 
other small parts which often require to be hard, but which do 
not have any great wear on them. For a thick case, however, 
furnace case-hardening is necessary.— Horace C. Heywood, 

Refilling Oil Tanks, etc, 

chauffeurs and owner-drivers often grumble 
■ at the time required in running viscous motor oils 

into their proper receptacles. Engine oils run fairly freely, 
provided the tank has a fair sized aperture, but the coarser 
oils used for axles and gear boxes, and the thicker varieties used 
for the high-speed engine, often trickle very slowly. The 
propensity of a very gentle heat applied for a few minutes to 
thin such oils almost to the consistency of water is not often 
taken advantage of. I suppose it is overlooked because these 
oils are known neither to burn nor vaporise except at high 
temperatures. It used to take the writer an hour to charge 
the back axle of his car with the oil recommended by the 
makers. Nowadays, the can of oil is placed 011 the kitchen 
stove for ten minutes before approaching the car, after which 
the axle may be charged as quickly as though it were lubri- 
cated with petrol. The tip applies also to the filling of dash 
lubricating tanks which have small apertures, and to putting 
up a spare supply in a gallon can, which seldom possesses 
an orifice of generous dimensions. — B.H.D. 

Tyre Pressures in Hot Weather. 

41 Q% ority of motorists do not give enough 

thought to tyre pressures. Under inflation is as bad 
and as injurious to the fabric of an outer cover as over inflation, 
and both can only be detected by the frequent use of 
a thoroughly reliable tyre gauge. The gauges on pumps are 
for the most part quite misleading, and cannot be relied upon. 
But if pressures should be considered in the ordinary way, 
much more then should they trouble the mind of the careful 
motorist in hot weather, particularly such as we enjoyed during 
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the summer of 1911. We had an example of this one clay 
when the shade tejnperature in some parts of the country 
reached 92'^ F. Starting for a hundred miles drive to London, 
our back tyres — 820 mm, x 120 mm. steel-studded Michelin — 
carrying between them 12 cwts. 28 lbs. plus passengers and 
baggage, showed 70 lbs. per scpiare inch. Twenty-two miles 
fui'ther on, our passengers in the rear of the car having com- 
plained much of the jolting, we stopped and found our tyres 
so hot that it was barely possible to hold the hand on them. 
Testing them with the Michelin ty^re gauge, both tyres showed 
not 70 lbs. per square inch, but actually 83 lbs., an increase 
of pressure due entirely to expansion. The front tyres had 
gone up 8 lbs. to 10 lbs. per .square inch, and had also to be 
let down. The moral of this is that in hot weather, thougli 
one may set out with proper pressure in one’s tyres, it is very 
desirable, if comfort and wear are to be obtained, to test the 
pressures again after some distance has been covered, and to 
release the excess of air. 

Hooter Troubles and Repairs. 

The chief trouble to which hooters are liable is the 
splitting of the horn bulb. One of the.sp days. makers 
of these bulbs will pi*oduce a reinforced construction w^hich will 
not split, but meanwhile all that we can hope for is the selection 
of better rubber in their manufacture. Various accessory 
makers supply bags or jackets which can be fitted to the bulbs, 
protecting these considerably. Other makers supply special 
concave patches to suit the .shape of the bulb, enabling the 
latter to be patched in the same way as a t3a*e is patched. 
The strength of honi bulbs is not very great, so the split is 
liable to increase rapidly unless it is patched at the earliest 
possible moment, and for this reason directly" the smallest 
hole appears a good sized patch should be applied. 

The process is practically the same as that of tyre repairing, 
and quite as much, if not more, care should be taken to clean 
thoroughly and to roughen the surface of the bulb. Two or 
three successive coats of solution should be applied, allowing 
each to dry before the next is laid on. A Patchquick patch of 
good size will then hold on well for some time. 

A speck of grit in the reed will render the action of the 
horn erratic, or put it out of operation altogether. In such a 
case the reed should be taken out and a piece of thin paper 
passed under its tongue, taking care not to bend the tongue, 
which would have the effect of altering the tone of the liorn 
or preventing its working at ail. 
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After washing the car, water very often finds its way 
into the trumpet, having a similar effect to grit under the 
reed. A small hole should be drilled at the lowest part of the 
trumpet, which will not have any ehect in reducing the volume 
of sound, but will prevent the collection of water. 

To vary the note of a horn, a small piece of solder should 
be fixed to the reed, which will cause its rate of vibration to 
be varied, whilst adjustment of the tone can be obtained by 
adding more solder, or cutting away some of that alx'eady fixed. 

If the flexible tube bi'eak or leak, a finished repair, is 
somewhat difficult to effect, but a temporary patch can be 
applied by means of a strip of insulating tape or a short length 
of hose pipe, firmly wrapped round the fracture wdth copper 
wire.-— E.W. 

Hozv to Serve an Oil-drum. 

Many motorists now save money on their upkeep 
tS'cr charges by purchasing large casks or drums of lubri- 
cating oil, but they half regret their economical attempt when 
they come to draw off a tankful through one of the narrow bore 
brass taps supplied by the factors. My own car demands a very 
thick oil, and it used to take about ten minutes to draw off 
enough oil to fill the white enamel quart jug which I use as a 
transferring vessel between drum and car. My odd man has 
now knocked together a double X-shaped trestle on which the 
drum reposes in my shed. The bung-hole is drilled in the end 
of the drum, and the original cork plug is left in situ. A penny 
corkscrew is sunk in the bung, and serves as a ineans for 
extracting it swiftly and cleanly. After I have drawn off 
supplies a couple of taps from the garage mallet replace it so 
firmly that the pressure of the oil behind is powerless to shift 
it again, — B.H.D, 


THE CHEMISTRY OF THE CAR. 

Iron. — Oil and Grease. — Water.— Tyres.— 'Acetylene. 

Jmu 

MQfi A knowledge of elementary chemistry is of xin- 
doubted value to the motorist, more especially to the 
man who takes a personal interest in the running and upkeep 
of his car, and who is keen on getting his money 's worth in 
the pursuit of his hobby. Motor car manufacturers must of 
necessity possess expert chemicaT as well as engineering 
knowledge. Metals and alloys must be analysed carefully 
before use, the behaviour of metals under certain conditions 
must be known ; in fact, no pains must be spared to give 
the motorist the very best. In the running of the car many in- 
teresting problems arise, most of which may be explained 
chemically. The purpose of these notes is to give the car 
owner a slight insight into a few of the most common chemical 
problems which present themselves in connection with the 
actual use of the car. 

Rust. 

The problem of rust seems a suitable one to begin with, 
as it is probably the most noticeable and persistent with which 
the motorist has to deal. 

The large quantity of steel (iron) used in motor car con- 
struction is, of course, responsible for the condition. Iron 
and steel under ordinary circumstances are unaffected by per- 
fectly dry air, but when moisture and carbonic acid gas are 
present (these occur constantly as impurities in air) hydrated 
ferric oxide (2Fe2033H20) or rust is produced. In the presence 
of those impurities iron is capable of decomposing water, 
forming iron carbonate (Fe+H 20 4 C 02 ===FeGG 3 -tH2). This 
is dissolved by the carboxiic acid gas and solution 
rapidly absorbs oxygen from the air (2FeC03 + O = Fe2C03 + 
2CO2), and ferric oxide is deposited in a hydrated state. 
This is the scientific explanation of the formation of rust. 

Professor Crum Brown explains rusting in rather a more 
simple fashion. Take, for example, a drop of rain falling on 
a clean bright surface of steel or iron. The drop of water 
remains clear for a time, the surface of the metal being seen 
beneath the liquid. Soon, however, a greenish precipitate is 
formed in the water, rapidly becoming reddish brown. This 
brown precipitate (ferric oxide or rust) does not adhere to 
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the surface of the metal, but is suspended in the water, and 
it only becomes loosely adherent to the metal after the evapo- 
ration of the water. Now, rust is hygroscopic, ix., it 
extracts moisture from the atmosphere, and once the con- 
dition is established it progresses. It does not stop short 
with the original coating. The ability of the deposit to extract 
moisture from the air simply permits the process to run riot. 
Water will condense on rust when it will not condense on 
bright steel. 

A similar example is seen in the use of iron nails driven 
into oak planks. A black streak will be noticed in a sectioned 
wood block descending from each nail ; here we have the forma- 
tion of iron carbonate (the preliminary stage of rust formation). 
This carbonate is acted on by the tannic acid in the wood, 
forming iron tannate — ink. A more homely example of tme 
rust formation is seen in ironmould on vegetable fibre — linen, 
for example— daused by contact with a nail, iron carbonate 
being formed, and then by absorption of oxygen from the 
air, rust. This latter example is of interest; for it is exactly 
what happens to the fabric of a tyre after contact with a 
rusted rim. 

In addition to the formation of rust there is another 
interesting chemical reaction— ammonia {NH3) is formed. 
This is all the more remarkable, as nitrogen and hydrogen 
can only form ammonia by direct combination with great 
difficulty. In the process of rusting, however, the two gases, 
nitrogen (N) and hydrogen (H), are in the nascent state, and 
combine quite readih?" to form ammonia. This reaction matters 
little to the motorist, the main point being the corrosion and 
damage done to the metal in rust formatioh. 

The parts most commonly affected on a car are the springs, 
shackles, hasps, steering; knuckles, brake connections, running 
board hangers, nuts and bolts on chassis, rims of the wheels, 
and the spoke : nipples on wire Wheels. In those places water 
and mud are apt to gather and be overlooked, and rusting is 
the result. As the process is a progressive one, it stands to 
reason that prevention is easier than cure, and many methods 
have been tried to bring about this result. 

In 187S Bower’s process was patented. This consisted 
in depositing a thin layer of the magnetic iron oxide (Fe304) 
on the metal, while the deposition of zinc (Zn) (galvanising) 
is much used in the building trades. The motorist has, how- 
ever, only paint and grease on which to rely, and the better 
the paint and grease, the more thorough are their rust- 
resisting qualities. 
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There is a very imj^ortant j)oint to remember in connec- 
tion with the use of paint for the prevention of rust — the 
metallic surface should be perfect^ clean chemiccilly. It is 
absolutely futile to paint over an already rusted surface. In 
the first place the paint will not bite,” and in the second 
place, the rusting will still continue as a result of the hygro- 
scopic qualities of the ferric oxide. Probably the chassis which 
resisted rust better than any were those with tubular frames, 
which were japanned, thus completely protecting the metal in 
a way quite impossible with paint. When one considers the 
danger arising from the weakening of the metal by this cor- 
rosive process of rusting, and also the vibration, one will 
appreciate the importance of such parts as steering and brake 
connections receiving the most special attention. It is cus- 
tomary, for instance, to keep a liberal supply of grease about 
the steering knuckles, and it is important that the grease 
should be the purest obtainable. 

An excellent object lesson for the motorist is to examine 
a chassis the body of which has not been taken off for, say, 
eighteen months or two years. The amount of rusting which 
has gone on is i*emarkable, and plainly proves the necessity 
of frequent examination. The owner-driver of the runabout 
type of car painted in gre}’ lias a distinct advantage over the 
motorist possessing the more lordly painted and varnished 
open or closed touring car, for as a rule the light body of the 
runabout can be easily detached, the rust removed, and the 
affected parts grey without detracting from the 

“ smart" appearance of the car as a whole. 

In the removal of rust, say, from the rim of a wheel it 
is customary to use some substance to soften the deposit 
— paraffin, for example, which contains no oxygen— and if 
necessary the very finest of emery paper, then a dressing with 
alcohol or methylated spirit (to ensure thorough cleaning), 
and finally a coat of paint. 

Oil mid Grease. 

The importance of the correct lubrication of 
engines and the various moving parts of a car is 
so obvious that no excuse is offered for suggesting that a 
knowledge of the chemical and physical properties of the 
lubricants in use will be of service to the mptorist. 

The motor engine presents many difficulties which require 
to be surmounted before correct lubrication can be obtained. 
We have machinery capable of developing tremendous power 
in proportion to its weight, extreme heat, sudden changes of 
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teiiiperatiire.; liigli piston speed, vibration, and ill tisa^ to 
consider, to say nothing of dust ; ail these factors most be 
taken into account. 

Friction. 

Friction has been described cis “ the force which is felt 
to. resist the motion when one body rubs against another while 
in motion.’' The friction of quiescence (resistance to the be- 
ginning of the motion) is greater than the resistance of its 
continuance, and the friction of motion is entirely independent 
of the velocity of the motion. The resistance of friction to a 
shaft turning in a bearing has evidently a leverage in pro- 
portion to the diameter of the shaft. This point is taken 
advantage of in car practice, where shafts and axles of wheels 
are made as small as possible consistent with strength. 

Resistance that occurs between the circumference of a 
wheel and the road is known as rolling friction. There is 
always an obstacle to be surmounted in front of the wheel, 
and on the principle of the lever larger sized wheels have an. 
advantage over smaller ones. Friction is the constant opponent 
of motion, which creates heat—frictional heat. 

Now, friction absorbs power, generates heat, and causes 
wear, and the presence of a lubricant is thus necessary in an 
engine where shafts run in bearings and pistons move in 
cylinders. Lubrication is a necessity, and is the most im- 
portant factor in the mechanical world. We have about the 
most perfect example possible of complete lubrication in the 
case of the joints of the liumaii body. Eveiy movement we 
make is only possible by reason of the wonderful provision 
of nature ii\ supptying an efficient lubricant between the 
moving bone surfaces; should, by illness or inflamination 
(rheumatisin, foihexample), a joint get stiff and useless, we have 
a good simile of the seizing of a piston in an engine. 

■ Oil as. a: Cooling. MHniuM. 

The lubricant between the two metallic surfaces forms 
— -or plight ; to form— -two films, one on each surface ; those 
films serve to separate the two surfaces, and if this were 
purely a mechanical process, Tiibrication would be quite a 
simple matter. 

The films of oil absorb part of the heat generated by 
movement. This heat increases with velocity and continued 
motion, and \vere it not taken up and dissipated by the oil, 
it would be absorbed by the metal, with disastrous results. 

Metal is capable of absorbing a large amount of frictional 
heat, but is unable to rid itself quickly of this heat, so that 
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lack of lubricant would result in overheated parts and stoppage 
of the engine. It will thus be seen that lubrication will be 
ehicient only when the work to be done and the frictional, 
heat generated are taken into account. 

Where the Oil Goes. 

Frictional heat is generated by motion, and it vaporises 
the lubricant; this was proved by Count Riimfox'd's experiment. 
Rumford took a metal vessel with a hollow bottom and a per- 
pendicular shaft fitted to it ; tliis was rapidly rotated by 
mechanical power. The vessel was filled with water, and it 
was asceidained that after four hours the temperatui'e of the 
water had risen to 140® F. owing to the absorption of frictional 
heat ; in eight hours the boiling point of water— 212'^ F.— wa.s 
reached. After this the water began to diminish in bulk so 
long as the shaft was kept in motion. If oil be substituted for 
water the oil will gradually i*each the temperature of its 
evaporation point and diminish in bulk. 

Lubrication is therefore more than a simple mechanical 
matter of keeping two surfaces apart. The chemical part of 
the process consists in the evaporation of the oil, its trans- 
formation into a gaseous state, and the dissipation of heat 
by the oil while in this gaseous state. It is also to be remem- 
bered that fxiction occurs between the two films of oil 
themselves. 

This eva]poration takes place in every bearing on a small 
scale, so small, indeed, as to be impeixeptible to our senses. 
Where a shaft rests heaviest in a bearing there is a line to be 
drawn where this invisible ti*ansformation of the oil fi'om the 
liquid into the gaseous state takes place. This line is very 
small, perhaps no more than the thickness of a fine sheet of 
paper, but on this line the frictional heat starts to be 
generated, and being taken up by a few molecules of oil at a 
time, is carried with the vapours into space. Through neglect, 
bearings may become overheated, and under the rapidly in- 
creasing temperature the few particles of oil may vaporise toes 
fast and become decomposed by^ the increased heat, the 
vapour, with its burning smell, proving the slow and niy^sterious 
process by which the oil disappears, {Dietefichs,) 

Essentials of Suitable Engine Oils. 

The physical qualities of a good engine oil may’- now be 
considered. The oil should have a high flash point — this is 
necessary on account of the high temperature in the cylinder. 
It should remain as oil on the cydinder wall, and the film must 
be sufficiently viscous to remain an unbroken film in spite 
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of the high piston speed. It should contain no substances 
likely to decompose and disintegrate under the influence of 
heat, as some animal and vegetable oils do, thus forming acids 
which may be injurious to the metal, causing roughness and 
friction, and preventing the formation of a film. 

The oil should be as thin as possible for the work. Com- 
plete lubi'ication is a practical impossibility— we can only aim 
at a high state of lubrication. Too thick oil will have a good 
deal of quite unnecessary friction inside it, and too thin oil 
(whilst causing the least possible friction inside the oil) may 
not serve the purpose of keeping the metallic surfaces apart. 

The oil should be odourless, not prone to “ gum up,” and 
should remain reasonabfy fluid at low temperatures. This is 
of importance, more especially in engines of earlier types where 
the lubrication is effected through small bore pipes with sight 
feeds on the dash. 

A good cylinder oil ought to lose little or nothing when 
kept at a temperature of 212° F, for twenty-four hours ; a 
loss of 1% should be sufficient cause for rejection. It should 
also possess the property of adhesiveness to hot metallic 
surfaces. 

The basis of most cylinder lubricating oils is petroleum, 
a natural q^roduct which has been known from very early 
times, and found in nearly all geological formations. Hence 
its widespread distribution over the globe. Petroleum varies 
in its crude form according to its place of origin. When found 
near the surface of the earth the deposit is almost solid, or 
is a liquid of heav^^ specific gravity. This would seem to 
indicate that some filtering or evaporation had occurred, the 
more liquid portioiis percolating to the lower strata of the 
earth. The deeper the bore the more fluid is the crude oil 
that is found. 

Certain crude oils are said to be quite suitable for cylinder 
lubrication after the simple treatment of the product with 
steam, introduced at the bottom of the still. As the oil 
emerges from the wells large quantities of illuminating gas 
are given off, principally ethane (GaHs), and use is made of 
this for heating and lighting purposes. The oil also contains 
a quantity of ethane in solution. 

On distilling the crude product, ethane, propane {C3H8), 
and butane (C4H10) are liberated in the gaseous state. These 
are collected and subjected to the action of a condensing pump, 
when the liquid known as cymogene is formed. This is used 
ill freezing machines to produce an intense degree of cold 
owing to its rapid evaporation ; it consists chiefly of butane. 
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The liquid constituents of the petroleum are separated 
by a process known as fractional distillation, which depends 
entirely on the difference in boiling points of their constituents. 

The part which distils over, below 76° C., consists chiefly 
of pentane (C5H12) and hexane (C6H14), and is known as 
petroleum spirit — petrol. The next portion of the distillate 
is chiefly heptane (C7H16), and is known as paraftin oil. Oils 
whose boiling point is below 76° C. are not safe for burning 
in lamps, as they so easily evolve vapour which forms an 
explosive mixture with air. 

The portion of the petroleum which distils over between 
150° and 300'^ C. is made up of nonane (C9H20) and dodecane 
{C12H26), and this forms the basis of petroleum lubricating oils. 

At higher temperatures still, the liquid which distils over 
consists of hexadecane (CuT^t) and other h^^drocarbons richer 
in carbon ; these form soft solids — vaseline — and those con- 
taining most carbon form wax-like solids — paraffin wax. 

As a result of the distillation of, say, Pennsylvania crude 
petroleum, we get the following : 

Naphtha 
Burning oil 
Lubricating oil . . 

Paraffin (solid) 

Coke .... 

Loss 

There are three distinct kinds of petroleum lubricating 

oils, 

{!,) Dark Cylinder Oils. — These possess great body, 
and are obtained from the crude oil by the distillation process 
which frees them from volatile oils, and they are tiien filtered 
in order to remove paraffin and gritty matter. (The term 
paraffin here means the solid wax-like substance, not the paraffin 
oil used for burning.) Paraffin wax is extremely detrimental 
in a lubricating oil, as it becomes quite fluid and limpid at 
high temperatures and has no lubricating properties, though 
solid at ordinary temperatures. These oils vary much in con- 
sistency. Some are fluid, others semi-fluid. Their colour 
varies from brown to black, and all have the chai'acteristic 
bloom of petroleum oils, which is of a greenish colour. These 
variations will depend on the source of the crude product 
and on the refining process. 

(2.) Pale Cylinder Oils.- -These are also prepared by 
distillation. They are of a bi'ownish yellow colour, and fluid. 
As a rule the};^ have not sufficient body to be used them- 
selves for engine lubrication. 


4 - 3/0 

44.2% 

45 - 7 % 

■2.7% 

2.2% 

• 9 % 
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(3.) Filtered Cylinder OiLs.—Tliese are prepared by 
filtering the oil through charcoal. They are solid, like vaseline, 
and possess a greenish hiooni and brownish colour, but they 
are not such good lubricants as the darker oils. 

The leading authorities on the subject state that the 
best oil for the purpose of lubricating internal combustion 
engines is a pure hydrocarbon oil having a high vaporising 
point, viz., 260° F., a flash point of 430° F., and a fire test of 
All these conditions can be fullilled by petroleum 
products. As a test, take a sample of oil, pour out, say, 4 ozs. 
into a wide-mouthed glass bottle, and shake it thoroughly. 
This will give a rough idea of the composition and qualities 
of the oil from a few simple observations. The turbidity will 
show the presence of water or of oils which do not mix per- 
fectly. A sediment will most likely be stearin or dirt ; note 
the colour— irom straw, lemon, wine red, to opaque. The 
bloom ” indicates the presence of mineral oil. To experts 
the odour and taste may reveal much concerning the source of 
the oil under observation. Fish oils when warmed have an 
unmistakable odour; wdiale oil is detected by its '‘nutty " 
ilavour. By inverting the partially filled bottle and noting 
the manner in which the oil runs off from the bottom and the 
number of drops, an approximate idea of its viscosity may 
be obtained. 

The best test, however, is by practical trial in the engine 
itself. It is a matter of great comfort for the motorist to 
know that there are so many first-class lubricatihg oils on 
the market from which he may make a selection. Presuming, 
however, that he is xinliicky enough to come across an unsuit- 
able oil, it is impox'tant to note that fresh oil of another make 
shonld not be added to the crank case before thoroughly wash- 
ing out the engine with paraffin oil. Clean, good oil put into a 
dirty engine with gummed- up bearings has simply no chance 
of asserting its superioiity under the unfavourable circum- 
stances. It has hrst of all to get rid of the gumming round 
the bearings before its lubricatihg qualities will be manifested. 
Once the engine is accustomed to an oil which functions pro- 
perty, that oil should be always used, and none other. 

At least one firm of British oil manniacturers Issues two 
kinds of oil for motor engine lubrication— one a pure hydro- 
carbon, the other a mixture of hydrocarbon and fatty oils. 
The firm in question has done such a lot of experimenting on 
the matter with such happy results that there can be no 
question of the value of the oils it issues, whether hydro- 
carbons pure and simple, or mixed with fatty oils. One gas 
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engine experiment showed that the fuel consumption was 
lowered and the friction reduced when the compound oil was 
used, and also that the addition of the fatty oil produced a 
better all-round lubricant. 

The Origin of Fatty Oils. 

We have touched on only one of the two classes of oils 
in common use—the oils derived from the treatment of the 
raw product known as petroleum. These are the hydro- 
carbons, composed of hydrogen and carbon. ‘There is another 
great class, however, viz., the fixed or fatty oils, composed of 
oxygen, hydrogen, and carbon. 

The sources of origin of this class of oils are the animal 
and vegetable kingdoms. The vegetable and animal oils and 
fats have been named by chemists glycerides, because by the 
process of saponification they can all be made to yield gi^merine. 
This glycerine is not present in the oils as such, but in the 
form of the radicle giycer}^ (C3H5) in combination with certain 
acid bodies, like stearic and oleic acids, which are known as 
fatty acids on account of their occurring in the various oils 
and fats. 

The most common vegetable oils in use for lubricating 
purposes are : Almond oil, palm oil, cocoanut oil, olive oil, 
and rapeseed oil. iVnimal oils ; Lard oil, sperm oil, tallow oil , 
neatsfoot oil, and wool fat. 

The fixed or fatty oils are much influenced by air and 
moisture ; oxygen acts upon them all to a greater or less 
extent. Linseed oil is much affected ; sperm and olive oils 
are not much changed. xAbsorption of oxygen means the 
development of heat, and this is most pronounced wLere we 
have the greatest absorption. The absorption of oxygen 
causes the formation of a hard, I'esinous mass which sticks 
to bearings, which process is known as ** gumming.*' The 
less the tendency to gumming the better. If linseed oil be 
poured on a piece of cotton waste, the development of heat, 
due to oxidation, is often sufficient to cause a charring of 
the cotton, or the heat so developed may be sufficient to 
cause the cotton waste to burst into fames. Hydrocarbon 
oils have this advantage, that they do not oxidise, and if a 
hydrocarbon oil be mixed with a fatty oil it prevents to a 
great extent the absorption of oxygen. 

The Effect of Water on Fatty Oils. 

Water acts also on the fatty oils, decomposing them and 
splitting them up into their constituents — glycerine and fatty 
acids. This action is much accelerated by heat. It is evident, 
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therefore, that if there is much moisture (or water) in a 
lubricating mixture of hydrocarbon and fatty oils, the 
interior of the crank case is quite a suitable place for this 
decomposition process to take place. Glycerine, being a neutral 
body, will do little, if aiiy, damage. A different story has 
to be told of the other constituents— the fatty acids. These 
attack brass and copper very readily, but iron not so readily, 
and they combine chemical^ with metals to form a sort of 
greasy soap. 

A simple method of testing lubricating oils is to place a 
spot of each side by side on a piece of white blotting paper, 
putting the paper in contact with steam — a steam heater, 
for example. The oiT which penetrates the blotting paper 
quickest and spreads widest over is always the poorest and 
thinnest oil, as it shows by its lightness and the quick dis- 
appearance of its outer ring that it is compounded from pro- 
ducts of veiy light specific gravity. 

If on being exposed longer to steam the oil on the paper 
disappears entirely, the sample is composed of petroleum oil. 
If the oil under examination be compounded from petroleum 
with an addition of lard or other fatty matter, the blotting 
paper will retain its translucency in the centre long after the 
petroleum, which at fii'st spread rapidly over and through the 
paper, has disappeared. 

Petroleum penetrates blotting paper faster than fatty oils 
do, and also spreads wider over the paper at first, but it dries 
off rapidly and the translucency disappears, while that of the 
fatty oils remains. 

Some of the fixed or fatty oils turn rancid (unlike the 
petroleum oils), and when this occurs the fatty acids are set 
free and act detiimentally to metals. A simple test for free 
fatty acids in oils is to pour a small quantity of the suspected 
sample into a test tube with some fresh brass shavings ; if the 
oil turns green it is a sign of free acids in the sample of oil. 

Drying Oils. 

There is still another sub-class of fatty oils, which are 
termed diying oils, owing to the fact that if exposed to the 
atmosphere they very readily become hard and resinous, e.g., 
castor oil, linseed oil, nut oil, and resin oil. These particular 
oils should not be used for lubricating purposes on account 
of this property ; they will gum readily. 

In order to ascertain the gumming qualities of an oil, 
some of it should be spread in a very thin layer on a piece of 
glass, with a cover over it to protect it against -dust. This 
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is then exx^osecl to gentle heat — sunlight, for example— when 
in a short time the gumming of the oil will be made manifest 
by the tough and sticky substance which remains on the glass. 

Whether the oil used for an engine be a pure hydrocarbon 
or a mixed oil really matters little to the motorist so long as 
the oil is the product of a reputable firm. Good oil firms have 
too much to lose to put upon the market an unsatisfactory 
article, so that the motorist can rest assured that if it be a 
mixed oil he is using, the fatty elements in the mixture will 
be in such proportion that even though they are chemically 
split up into glycerine and fatty acids in the crank case, they 
will do no damage to the metals therein. 

A Test for Adulteration. 

The car owner of enquiring turn of mind may, however, 
make some further tests for himself which will give a, good 
idea of both the composition and possible adulteration of the 
oil he is using. 

The alkali test will determine whether the oil is a pure 
fatty or hydrocarbon oil, or a mixture of both. A solution 
of caustic soda (NaHO) of specific gravity 1.340 is prepared, 
and two volumes of this solution are added to four volumes 
of the oil under test. The whole is well shaken, and after 
standing for a time, the o:l sepai*ates out, iea\ing an aqueous 
layer, as a rule, slightly clouded. 

If Itydrocarboii oil be in the preponderance it wall form a 
layer on the top, and the aqueous layer w-ili be emulsified. 
If fatty oil forms the bulk of the mixture, the smaller propor-' 
tion of hydrocarbon oil will be more difficult to detect ; a 
small piece of caustic soda (NaHO) is dissolved in 5 c.c. of 
alcohol, a few drops of oil are added, and the mixture is boiled 
for a few minutes ; then 3 to 4 c.c. of distilled water are added, 
and if the solution remain clear, only fatty oil is present; 
hydrocax'bon oil, if present, wUl cause the solution to be turbid 
(2% hydi'ocarbon oiTwill manifest itself by^ this test). 

■ Acidity or alkalinity in hydimcarbon oil is detected in 
the following way : Mix a sample of oil with an equal quantity 
of hot water— say in a test tube— pour bfi the oil when settled, 
and test the remaining water with litmus paper. If the blue 
litmus paper turns red it indicates the presence of an acid- 
most commonly .snlphiiric acid (H2SO4) from the manufactur- 
ing proce.ss the oil has undergone ; the presence of an alkali 
will be detected by red litmus paper turning bine. 

Colour Test, — T his is made by placing twenty to tliirty 
drops of oil in a porcelain dish and adding two to three drops 
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of strong sulphuric acid. As the acid finds its way through 
the oil various shades of colour will be noticed tilfa charac- 
teristic colouration will gradually spread through the oil. The 
mixture should then be stirred and the colour noted ; vegetable 
oils will give different shades of yellowish brown and green ; 
fish oils, violet and purple; animal oils, reddish brown; 
hydrocarbon oils, blackish bi'own. 

In spite of all these tests the fact remains that the real 
and only practical test is that of actual trial in the engine 
itself, and it may once more be repeated that when a certain 
oil gives thorough satisfaction it should on no account be 
changed. 

■ Grease. 

It has been shown that from crude petroleum we get semi- 
solid products as the final process of fractional distillation, 
c.g., vaseline. This substance forms an admirable basis for 
the class of lubricant known as grease. In car practice grease 
is used in screw lubricators, sometimes in gear box and 
difierential, and it goes without saying that the conditions for 
lubrication are totally difierent from those which we have 
previously considered. The lubricant here need not necessarily 
be of the same high standard as that required for the engine. 
Thus we find that fatty matter of all kinds-— residuum and 
tar from refineries, tallow, lard, palm oil, resin oil, and petro- 
leum oils — ^\vorked to a consistency of semi-saponification 
with lye or lime water may constitute what is known as 
lubricating grease. 

The Inefficiency of Grease as a Lubricant. 

Grease lubi'icants unfortunately do not lessen the wear 
and tear of metal surfaces to such an extent as oil lubricants 
do. This is owing to the fact that the consistency of the 
grease requires a very considerable amount of frictional heat 
to be produced ere the grease melts and actually lubricates 
the parts or pinions intended; This is the great objection to a 
solid dr semi-solid lubricant in gear box or differential. Un- 
fortunately it is only comparatively recently that manufac- 
turers have considered the advisability of making their gear 
boxes and back axle casings oil-tight. It is of little use put- 
ting gear oil or even a semi-liquid lubricant in a box which 
will not retain it. 

ExiDeriments have proved that it takes less power to 
move niachineiy^ lubricated with oil than when lubricated 
with grease, and a moment’s consideration will show that grease 
is in the wrong place in the lubiication of moving pinions. In 
the gear box grease is simply cut into channels until siich 
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time as iriction has developed sufficient heat to liquefy the 
mass. All this time, however, there has been loss of ]power 
and practically no lubrication of the pinions. 

It is a sign of the times to note the growing popularity 
of gear oil and fluid lubricants in the situations mentioned. 

In conclusion, a typical recipe for lubiicating grease is 
given from an authoidty on the subject : 

Petroleum oil .. .. .. 40 gallons. 

A^ellow grease . . . . 50 lbs. 

rtesin .. .. .. .. 60 lbs. 

This is heated to a temperature of about 240*^ F. and 
2 to 2j gallons of soda lye are added gradually, the whole 
being well mixed and stirred. The mass will set when cold 
in about twelve hours, and is then ready for use. Sometimes 
such substances as graphite, soapstone, sulphur, and other 
inert matter are added to grease. These ser^'e only as a 
cushion for the real lubricant, and their presence will be 
indicated by gummy hard deposits on the bearings and 
pinions. (Dietrichs.) 

Water. 

SQM Water {H2O), if chemically pure, consists of hydro- 
gen and oxygen in the proportion of two volumes of 
the former to one volume of the latter. By \veiglit this would 
read: H — 11.136%; 0—88.864%. 

If hydrogen gas is passed over copper oxide (CuO) heated 
to a dull redness, the oxide is reduced to metallic copper, 
and water is formed by the combination of the hj-drogen with 
the oxygen of the oxide ; the lo.ss of weight suffered by the 
copper oxide gives the amount of oxygen, and if this be 
deducted from the weight of the water formed, that of the 
hydrogen is found. This method vras first used by Berzelius 
in 1819 in determining the composition of water ; the synthesis 
of water by weight would be difficult to ascertain accurately 
by weighing the gases themselves on account of their large 
volume. 

Water in Various Forms. 

Water occurs in solid, liquid, and gaseous forms ; in the 
atmosphere as a vapour, the amount of which varies with the 
temperature, which in the process of condensation produces 
clouds and fogs, while in the animal and vegetable kingdoms 
it is present in large quantities, constituting in many ca.ses 
30% — or more — of the organism. It is formed not only when 
hydrogen and oxygen unite, but also when hydrogen acts on 
various oxides at high temperatures, and when compounds 
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containing hydrogen are oxidised. It is also produced, along 
with carbon dioxide (CO2), during the process of oxidation of 
the tissues of animals, in expiration. 

The principal use to which water is put by the motorist 
(apart from washing purposes) is to assist in keeping the 
engine of his car at a correct working temperature. There is 
no necessity to discuss the methods employed in cooling the 
engine, suffice it to say that water, being capable of absorbing 
a considerable degree of heat, is circulated round the cylinders 
to the radiator, where (assisted by the fan) the heat is dissipated. 

Some interesting experiments have recently been made 
by a well-known American motor firm— the Thomas Co. — 
which Would tend to show that many motor engines are too 
efficiently cooled, more especially in winter. A six-cylinder 
engine of 4-|:in. bore and 5'|in. stroke was used for the experi- 
ments, and it was found that at 100® F. (the temperature of 
the water in the radiator) the horse-power developed by the 
engine was 51; at 140° F., 54.5 ; at 160° F., 56.5 ; and at 
200° F., 62. 

Thus it will be noted that from actual experiment there 
was a distinct gain of 54 h.p. on the increase of the tempera- 
ture from 160° to 200° F. 

Water in thin layers under ordinary conditions is a fluid, 
colourless, tasteless, and of neutral reaction ; in deeper layers 
it is apparently of a greenish blue colour, while river water 
is of a brownish tint owing to the organic matter usually 
contained in it. 

Impurities IN Water. 

Pure water is never found in nature. The nearest approach 
to absolute purity is got in rain water, and this as it descends 
through the atmosphere absorbs organic matter-— dust, for 
example — ^while it dissolves the atmospheric gases. 

Pain water is practically distilled water (with the addition 
of the impurities mentioned), and the latter part of a shower 
of rain consists of much purer water than the early part, due 
to the fact that the atmosphere has been well washed previously. 

Water has been described as the univei'sal solvent. This 
is hardly correct,, however, as there are quite a number of 
compounds insoluble in water. If we trace the course of rain 
after falling to earth, it is not difficult to understand the 
fact that what are known as natural waters contain a con- 
siderable amount of impurities in the shape of organic and 
inorganic matter. The latter impurities are of moment to the 
motorist, for if present in quantity the water is known as 
hard, and is quite unsuitable for motor engine cooling. 
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Fresh water from ri^^ers and lakes usually contains from 
1% to 3% of solid matter, that from deep wells from i% to 4%, 
Rain, after falling, permeates through the earth, and dissolves 
out the inorganic matter with which it comes into contact, 
the amount of salts, of course, vaiying with the character of 
the earth’s crust through which the water has percolated. 
Sandstone and granitic material is less attacked than soils 
rich in the carbonates of lime and magnesia, so that springs 
and wells in limestone regions contain much more solid material 
in solution than those where sandstone and granitic rocks 
are present. 

The most common substances met with in ordinary water 
are : Sodium sulphate (Na2S04) and sodium chloride (NaCl), 
magnesium sulphate (MgS04) and magnesium carbonate 
(MgCO^), calcium sulphate (CaS04) and calcium carbonate 
(CaCO^j, and silica (Si02), while well waters of certain localities 
— in large tovms, for example — often contain salts of nitric 
acid (HNO3), nitrous acid (HNO2),, ammonia (NH3), and 
carbon dioxide (CO2). 

Hard and Soft Water, 

According to the presence or absence of solids, we may 
classify water as hard or soft. The test for a hard water is 
quite easily made with a piece of soap, which, rubbed between 
the hands in rain water, lathers readily and its cleansing 
powers are very quickly brought into action, but if a spring 
water containing the aforementioned salts is used, the soap 
must be rubbed for a much longer time before a lather occurs 
and a white flaky substance is seen in the water. 

The explanation for this is simple. Soap is formed by 
the combination of a fatty acid with an alkali, oil or fat being 
boiled with potash or soda. In the preparation of ordinary 
hard soap the soda extracts from the oil or fat two acids 
■ — stearic and oleic — -and unites wdtli them to form soap (known 
chemically as a mixture of stearate and sodium oleate). Now, 
if soap is dissolved in soft water, and a little of a solution of 
magnesium sulphate added, the soap water will lose its power 
of frothing or lathering owing to the decomposition of the 
soap by the magnesium sulphate (forming sodium sulphate), 
and the curdy flakes are produced, consisting of stearate and 
magnesium oleate. This is exactly what happens on attempt- 
ing to produce a lather with soap in hard natural waters. 

Hard water when used in the radiator for cooling purposes 
is extremely apt to produce a condition known as “ furring,” 
and if the pipes and radiator tubes are of small bore, there 
is a tendency to considerable diminution in the bore of the 
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the percenta.ges of the substances used in the water cind the 
different freezing points of the resulting mixtures. A table 
is here given of the boiling points of difterent proportions of 
alcohol and water, which may be of interest. 

Alcohol percentage volume Temperature of the vapour 
in the boiling liquid. in degrees Fahrenheit. 


0 




212 

I 




. . 210 

2 




208 

3 




206 

5 




203 

10 




198 

20 




IQO 

25 




. . 1S7 

50 




178 

92 




I7I 


[Bay ley,) 

It will be noted that, er^en with the large percentage of 
92 of alcohol in the liquid, the boiling point is 11° F. removed 
from the temperature at which alcohol boils — 160° F. Five 
per cent, of alcohol added to the cooling water is quite 
sufficient to ward off any ill-effects of frost in this eountiy, 
and is assisted by the addition of a similar amount of glycerine ; 
note the boiling point of a 5% mixture — 203° F.—which con- 
stitutes an absolutely safe mixture for ordinary use. 

Water is but slightly compressible — a litre of water at 
68® F. under a pressure of two atmospheres is diminished in 
volume by only 0-046 c.c. The volume of water varies with 
the temperature ; it expands in volume when heated above 
39.2® F., and also when cooled below that temperature to 
32° F. ; the maximum density is, therefore, at 39,2® F. 

Most substances show a continuous diminution in volume 
when cooled, and the expansion of water on freezing is rather 
a remarkable property of the fluid. This property of expan- 
sion on freezing has unfortunately been made manifest in the 
shape of cracked cylinders and burst pipes after a night’s 
unexpected frost. 

Super-cooled Water. 

Ice melts at 32® F., but when vrater is cooled to this 
temperature it does not necessarily freeze. In fact, water 
may be cooled several degrees below zero and still be liquid, 
and in this condition it is said to be super-cooled, or in a 
metastable condition. If water thus snper-cooled is brought 
into contact with a piece of ice the whole mass instantly 
freezes. If super-cooled water is still further cooled, a point 
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is reached at which it will congeal without being touched by 
ice. Super-cooled water ma3^ be kept a long time in the liquid 
condition, and sometimes stirring or shaking will induce tree^- 
ing, more particularl\r if the temperature is very low. 

The freezing and melting points of water are the same 
—32^ F. — and at this temperature ice and water are in 
equilibrium with each other at ordinary pressure. If the 
temperature is raised above 32° F., all ice disappears ; cool 
below this tempei'atiu'e in the pi'esence of ice, and the whole 
mass freezes — all water disappears. 


Tyres. , 

^QO The tyre is, without question, the most unsatis- 
factory item in the outfit of the complete car ; it 
safely? be formulated that were it not for the pneumatic 
tyre the modern motor could be designated an absolutely 
reliable vehicle in every respect ; and b^^ the same token, 
were it not for the pneumatic t^Tre, the modern motor car 
would not have reached such a stage of perfection. 

Taking all things into consideration, however, a good 
tyre responds right nobly to the demands made upon it, pro- 
vided that reasonable care be taken. The making of a tyre 
is partly a chemical process, not too well understood, unfor- 
tunatety, and the motorist who understands a iew^ chemical 
and ph3\sical facts with regard to his tyres is on the rght road 
to diminish his tyre bill considerably. 

As it is with the finished product that the motorist has 
to deal, it would be out of place here to disseit on the chemical 
properties of pure rubber ; suffice it to say that the analysis 
of chemicall^^ pure Para rubber shows the following : Carbon 
85.82%, h^'drogen 11.11%; or in other words, the chemical 
formula would read {C5HH) — carbon five parts, hydrogen eight 
parts. Thus pure rubber is designated a hydrocarbon. Need- 
less to say, the crude or pure rubber of commerce would be 
absolutely useless for motor work ; it must undergo certain 
mechanical and chemical processes before it emerges as a 
motor 

The manufacturer has> for instance, to subject the crude 
rubber to the process known as washing, and the loss in wash- 
ing is a veiy important factor in the commercial side of tyre 
making. Thus in a cheap rubber such as Dead Borneo this 
loss may reach the enormous total of 70%, while in best quality 
rubber— Ceylon Plantation Para— the loss is only about 2%. 
It will thus be noticed that it does not pay the manufacturer 
to use inferior rubber. The next step in the process is the 
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drying of the washed rubber, and this has to be very care-, 
fully done, for if the temperature of the drying room be too 
high, onl}’' the superficial moisture is extracted, because the 
surface of the rubber contracts and prevents the moisture in 
the deeper parts from getting free. tJnless freed from moisture 
the chemical action known as oxidation occurs, which causes 
rapid deterioration of the rubber. ■ 

Next follows the mixing. Each manufacturer uses certain 
substances to give body '' to the rubber, enabling it to per- 
form its function as a tyre. A t^^pical “ mix ” is here given : 


Congo . . . . 

. . 10,000 parts 

Pitch 

. . . . 1,000 

Reclaimed rubber 

.... 8,000 . 

Litharge . . 

. ■ • ' ■ M '■ 

Whiting . . . . 

3,000 

Sulphur .. . . 

, 1.500 ,, 

Dark substitute 

. . . . 10,000 


{Heil and Esch:) 

e mixing also has 

to be carefully performed in order 


to get a perfect homogeneity of the mass, which is then rolled 
into sheets ready for vulcanising. 

Vulcanisation. 

The term “ vulcanisation ” is used to describe certain 
chemical reactions which the mixture undergoes in order to 
fit it for a car wdieel. This term is, however, rather unsatis- 
factory, for the phenomenon which is included under the 
name vulcanisation is only the first stage of a, series of trans- 
formations which the hydrocai'bons constituting rubber undergo 
under the influence of mixed temperature and in the presence 
in excess of a vulcanising agent. In other words, the chemistry 
of the pneumatic tyre is unsatisfactory, inasmuch as the coni- 
pletion of the chemical action is not reached until the rubber 
compound is properly vulcanised to the stage where the 
flnished product is known as “ vulcanite ’* or “ ebonite.” 
This latter material, being hard and brittle, is quite unfit for 
the making of a tyre, so that in the making of a tyre the 
manufacturer stops the chemical process when it is half 
completed. 

The discovery of the process of vulcanisation stands to 
the credit of an American, Charles Good^j'ear, in 1839, and it 
is interesting to note that in vulcanising by heat the metliods 
of Goodyear and those of to-day are practically identical. The 
discovery ’was not accidental, but was the result of much 
labour and research. 


(499 COM.) THE CHEMJSTRy OF THE CAR 

quality ^of sulplm-^wi1;h°Vibber^‘^a^ a Predetermined 

this mixture into vulcanised rubh’pi transformation of 
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to form a homogeneous mass Thp ^ thorough 
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from the rollers the sheet is di,=+o i ^ ® emerges 

passed through the rollers ; tlu^^s'' ^^ again 

necessary completely to exhaust +vl often as 

sheet is then worked into shine md ; the rubber 

The vulcanising 

which IS used in exceas (vnl(nnisitin”^°” ^ sulphur, 

- % to 3% of sulphur) . ' ‘'"i^'^ation is possible with only 

tyre, it is alwavVwdL^to^keep th^tvr?7'^™Vi" ^ 

after it leaves the factorv • ^bv thVt ti?f leasttwo months 
the '• bloom ” will have annewri nn known as 
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of the rubber with sulphur or wlthl substance 

phides of metals also^ ^^ sulphide. (Sul- 

dition is not a proper chemical This con- 

of the term from which tli<^ fn f^’^bmation m the strict sense 
individuality would result - chemical 

solution or mechanicafmLbS from simple 

evldelt)!aTSn^S^^^^^ will he 
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to another cannot be formulated, and we must be content 
with a demonstration of its properties, especiall}?- in contrast 
with those of pure rubber. 

Normal rubber has a density of 0.925 ; when vulcanised 
the density reaches 1.20 or even more. It is evident that 
this density is only produced by an excessive loading with 
inert matter. Vulcanised rubber is a worse conductor of heat 
and electricity than normal rubber, and this becomes more 
pronounced in proportion as the transformation becomes 
more complete. Sulphur, like rubber, is a bad conductor of 
heat and electricity ; the two combined by alloy, or by 
chemical combination, therefore totalise the sum of those 
properties so as to render vulcanised rubber one of the best of 
non-conductors. 

The porosity of vulcanised rubber is less than that of 
natural rubber, and according to Julkowski's experiments, 
vulcanised rubber has the property of removing from coal gas 
a portion o£ its illuminating power by the absorption of the 
heavy hydrocarbons. It was proved that an illuminating gas 
of 13.2 candle-power was reduced to 10.7 candle-power by 
passing it through a rubber tube 14ft. long. Rubber when kept 
in contact with coal gas for fifty-one hours absorbed 3.64% 
of its weight of h^^dx'ocarbon wdiich it gave off slowly in free 
air. This will account for the unpleasant odour when rubber 
tubing is used for the conveyance of coal gas, and be it noted 
that the rubber actually extracts the hydrocarbons of the 
gas — a true dialytic action. 

Hempel’s experiments proved the absorptive property of 
rubber when in contact with carbon dioxide {CO2) ; for example, 
the rubber behaves exactly like a liquid solvent. Fragments 
of rubber were placed in a graduated flask containing carbon 
dioxide gas until the graduations indicated absorption ; the 
unabsorbed gas was then replaced by air. It was found that 
small fragments of rubber 3 cm. long and 4 to 3“ cm. in 
diameter had absorbed 2 c.mm. of carbon dioxide gas. 

The foregoing is interesting to the motorist, as it explains 
why atmospheric air is the best gas to use for the inflation of 
tyres. Even in the use of air (which is a mixture, not a chemical 
combination), some of the oxygen is absorbed by the rubber 
and some passes through the walls of the tube, so that it is 
really the nitrogen of the air which is of most use in keeping 
the tyre inflated ; nitrogen does not diffuse readily through 
rubber. 

Elasticity, extensibility, and compressibility are important 
properties of vulcanised rubber, the process of vulcanising 


{A99 cont.) THE CHEMISTRY OF THE CAR. 

having modilied and developed those properties to the great 
advantage of the raw material. Stewart has proved that best 
Para rubber, vulcanised, has lost none of its elasticity after 
being kept under suitable conditions for eighteen years.*^ 

The iNCOMi’REssiBiLiTY OF Rubber. 

Throughout all the different shapes which a mass of 
vulcanised rubber may be made to assume, its volume remains 
constant ; in the case of a tyre its average diameter e:!4tends 
in the same proportion as the meridional section diminishes. 
Lord Kelvin has stated that clear elastic jellies and india- 
rubber are probably ail of the same compressibility as water ” 
(i^73)T which is equivalent to saying that rubber is incom- 
pressible to the same extent as liquids. 

Those properties just mentioned are of interest* for they 
come into play in the irunning of the tyre. Thus during the 
deformation of a circular band of rubber, the substance flows 
slightly towards the interior, much towards the exterior, pro- 
ducing considerable surface tension; even rupture does not 
lead to true permanent deformation. 

Pure rubber (unvulcanised) possesses the property of 
adhesiveness ; this is entirely destroyed by vulcanisation. 

The Effect of Light and Heat. 

The motorist is recommended to keep his tyres in a cool, 
dark place, and we may well investigate the reasons for this. 
Light acts in a most destructive fashion on normal rubber, 
and more so on vulcanised rubber, and this is all the more 
noticeable wlieh an elevation of temperatui'e occurs. 

If we had a well defined chemical substance to deal with, 
much might be learned from the study of the changes which 
rubber undergoes in air, light, heat, and humidity. This study 
might furnish means of correcting the inherent defects of the 
transformed rubber. But, as previously pointed out, rubber 
as we get it for motor work in the shape of tyres and tubes 
is only the result of an incomplete and intermediate trans- 
formation between pure rubber and vulcanite, and it is 
practical experience alone which will teach us wdiat is good 
and what is bad for vulcanised rubber as we have very little 
definite chemical knowledge to guide us. 

Loss OF Elasticity. 

Tyres deteriorate in various ways. If exposed to heat, 
iiglit, and moisture, molecular changes occur, and a type of 
fermentation occurs, causing a distinct loss of elasticity in the 
tyre. Further deterioration occurs in the form of ci'acks on 
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the surface exposed to the air. The rubber feels hard, and 
is easily pulverised. Now, remembering the fact that the 
tyre is imperfectly Yulcanised as we get it, it seems as though 
this atmospheric combination ware capable of continuing the 
vulcanising process—dt does so, as a matter of fact. The tyre 
exposed to air and heat is simply undergoing slow volcanisa- 
tion towards the stage which we know as the completion of 
the process — vulcanite or ebonite. 

It must not be forgotten, however, that along with this 
continuance of the vrilcanising thei-e is also true deterioration 
of the rubber itself. The rubber oxidises, hard brittle resins 
are formed, also a soft greasy substance ; and this deteriora- 
tion is not always -equally distributed over the .surface. It 
sometimes occurs in patches ; this would point to a fault in 
manufacture, either in mixing or imperfect drying. 

Chapel goes so far as to state that the lunar rays are also 
fatal to vulcanised rubber, while Seel}^ found that rubber, 
mixed with free sulphur, vuicanised equally as well under the 
action of light as of heat. .A. thin sheet of rubber applied to 
a lithographic stone and exposed to sunlight can impait to 
the stone the pi'operty of retaining printing ink on the isolated 
spots ; this phenomenon is explained by the fact that there 
is no disengagement of light without a simultaneous dis- 
engagement of heat. 

Action OF Oils, 

Rubber forms with oil a plastic mass, which very rapidly 
oxidises,; palm oil acts most energetically, castor oil \ery 
slightly. The fabric of a tyre must be entirely free from oil 
before the. rubber is vulcanised to it, as more than i% of oil 
in a fabric is fatal to rul.'ber. 

Action of Solvents. 

If vulcanised rubber be immersed for a time in essential 
oils— benzol, carl-jon disulphide — it does not dissolve, but 
swells considerably, and when the solvent has been com- 
pletely eliminated the properties of the rubber so treated are 
much modified. Ether dissloves .ptj) to of vulcanised rubber, 
and also any excess of sulphur. 

Action of Acids, Alk.^lies, and Metals. 

Vulcanised rubber resists acids, alkalies, and salts better 
than normal rubber, and this leads to a very important matter 
— the action of rubber in the presence of a metal, ^^.g.,>iron or 
copper. These metals in contact witli rublr.er become corroded, 
and reciprocally react on the rubber. The sulphur in excess 
has most likely formed a metallic sulphide, or perhap.s the 
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affinity of the siilphur for the iron, or copper is greater than 
for the rubber/ the nieteis become coated with a layer of 
metallic sulphide, which, besides being injurious to the metals 
themselves, is inhnitely more so to the rubber. 

In the manufacture of electric cables, vulcanised rubber 
must not be applied directly to the copper, for not only would 
the wire soon lose its conductive power*, but the dielectric 
would also diminish in efficiency. 

Steel-studdivd Tyr.ks. 

From the above/ it will be seen that reactions which 
occur between metals and vulcanised rubber are of moment 
in the use of steel-studded tyres. Taking, for example, a tyre 
where the steel studs are eimbedded into the rubber tread 
itself, it does not take much profound thought to understand 
why the steel-studded tyre does not give the same “life*' 
as the plain, grooved, or ribbed tyre. Putting aside the hars.h- 
ness of the drive, the biting rather than the rolling action of 
the studded tyre, there are the questions of chemical action 
between the rubber and the metal, and the ruling of the metal. 

Notice the surface of / the steel studs after the car has 
been off the road for a day or two; each stud is palpably 
n;i.sted. This process was explained in detail in a previous 
article, first of all the formation of iron carbonate, then 
oxidation and hydrated iron oxide— rust. As the stud emerges 
from the body of the tyre it will be noticed that there is a 
distinct space between the circumference of the stud and the 
surrounding rubber ; thus the rusting process extends down 
the stud (to the deterioration of the rubber), while the reaction 
of sulphiding is proceeding at the base of the stud. 

These reactions, along with the destructive processes 
engendered l)y the running of the tyre, friction and cuts per- 
mitting the ingress of water and sand to the fabric, soon result 
in the total disorganisation of the tyre as a whole. The fabric 
is weakened, rots, and sooner or later the inevitable burst 
results ; in addition to this, a hastily taken corner or a tnis- 
appli cation of the brake is almost certain to result in the 
whole.sale pulling out of the studs, thus rendering the admis- 
sion of water and grit to the fabric an easy matter. 

Cold Vulcanisation. 

This process is much used in the joining up of the inner 
tube. The inner tube being free from the friction and bard 
usage to which the cover is subjected, and nquiring to possess 
above all tilings the pro]:>erties of elasticity and dilatability, 
it must be of much purer compositiop than the outer cover — 
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simply pure rubber and sulphur and colouring matter. If the 
tube be cut out of sheet rubber aud made up on a mandrel, 
the ends must be joined to complete the job. The two ends 
are brought together on the mandi*el, one end being turned 
into a hap (as one turns up one’s coat sleeve), the two surfaces 
are coated with a solution of pure rubber, then with a solu- 
tion of sulphur, and the flap is folded over the other end 
of the tube. 

For repairing tubes the motorist is provided with a 
solution of rubber and a specially prepared patch, and on 
no account should this solution be applied to the tube with 
the finger. The natural grease and excretions from the pores 
of the skin form about the best anti-viilcamiser known, and it 
follows that, in addition to careful cleaning of the tube {petrol 
does clean rubber) and the p,roduction of a roughened 
surface with the scratch brush, the solution should be applied 
to tube and patch with a clean piece of wood, bone, or ivory 
— an old ivoiyv pai)er knife, for examf^le. 

Acetylene- 

Acetylene at ordinary temperatures is a colourless 
gas of specific gravity 0.9056 (taking that of air as 
unity) and possessing a charactexistic ethereal odour. 

This gas was first discovered in 1836 Davy, who, while 
experimenting with xjotassium tartarate and charcoal, |>ro- 
duced a black compound which decomposed water with con- 
siderable violence and evolved a gas. It remained for Berzelius 
to demonstrate the actual composition of this compound, 
which proved to be calcium carbide, the gas which was set 
free being acetylene. 

Wohler manufactured carbide as a laboratory experiment 
in 1863, and in 1892 Willson (of America) and Moissan (of 
France) found that if lime and charcoal were fused together 
by the intense heat of the electric furnace, the calciiim of the 
lime united with the excess of carbon to form calcium carbide. 
So far as is known at present there is no other method of pro- 
ducing carbide/ and it is evident that the electric x^ower must 
be cheap in order that the manufacturing process may be a 
commercial success; thus an ample supply of water power 
(if available) dlls the bill exactly, and we find that the produc- 
tion of carbide is confined to moiintaiirous countries, prin- 
cipally Switzerland, Norway, Sweden, etc, 

Characteristics. 

Carbide is manufactured in two ways : , 

(i.) By the ingot process it is produced in lumps. 
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which are afterwards crushed to pieces of definite size 
and packed away in air and water-tight drums. 

(2.) Run carbide is obtained by reducing the 
product to the liquid state ; this is then run oft into 
containers, cooled, and broken up for commercial pur- 
poses. Further, in order to protect it from the action 
of humidity and premature decompesition, carbide is 
sometimes treated,'’ that is, steeped in or coated 
with a solution of glucose or oil. 

The appearance of carbide and its characteristic odour 
are so well known to the motorist that comment is superfluous. 
Carbide should not contain more than 5% of dust, and broken 
into standard size lumps it ought to be capable of yielding 
4.8’ cubic feet of gas per pound at a barometric pressure of 
3oin. and a temperature of 15.55“ C. 

When water and carbide are brought into contact certain 
definite phenomena are manifested ; a double decomposition 
occurs with the evolution of acetylene. 

In this reaction the hydrogen of the water leaves the 
oxygen, and the carbon of the calcium carbide leaves the 
calcium ; these unite to form the hydrocarbon acetylene ; 
the remaining product or “ sludge ” is termed slaked lime- 
calcium hydroxide. 

CaCs j 2H2O _ C2H2 I GaOHsO 
Carbide Water Acetylene Lime 
Acetylene burns in air with a flame more closely resembling 
sunlight than that of any other artificial illuminant, being 
particularly rich in blue and violet light. This prominence 
of blue and violet renders the flame very actinic, hence its 
usefulness for photographic purposes. 

Numerous experiments have been made to discover the 
temperature of the acetylene flame. Le Ghatelier puts it at 
between 2,100° to 2,400° G., whilst Catani gives the follow- 
ing figures : 

Acetylene and cold air .. . . 2,568° G. 

,, ,, air at 500°C. .. 2,780° C. 

,, ,, ,, 1,000° C. . . 3,000° C. 

,, ,, oxygen . . .. 4,160° C. 

Note the intense heat of the latter flame, which is made 
use of in the arts for soldering and welding. 

Acetylene is soluble in many liquids : 

100 vols. of acetone absorb 2,500 vols. of acetylene. 

,, ,, alcohol 600 V, ,, 

,, petrol ,, 400 ,, ,, 
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Advantage is taken of the high degree of solubility of 
acetylene, in acetone to use a solution of the gas in that liquid 
when acetylene is wanted in a portable condition. This solii- 
bdlity increases with the pressuie, so that under twelve atnio- 
sphcres acetone dissolves about 300 times its original volume 
of tlie gas. The successful solution in acetone depends to a 
very great extent on the i^erfect freedom from moisture of 
the acetylene and acetone, so that acetone of 99% strength is 
now used as the solvent. 

When Hxplosiv.e. 

A mixture of acetylene and air becomes explosive when 
only of the mixture is acetylene, while a similar mixture 

of coal gas and air is not explosive till the coal gas reaches 
7.9% of the mixture. 

Again, air may be added to coal gas, and it does not 
become explosive until the coal gas is reduced to 19.1% of 
the mixture, while if air be added to acetylene, the mixture 
beconies explosive as soon as the acetylene reaches 52.3% of 
the total. 

It is, therefore, important to avoid, on the one hand, 
the admixture of air with tlie acetylene in any vessel con- 
taining it or any pipe through which it passes, and also the 
escape of acetylene into the air of a room. 

This danger is all the greater in a situation such as a 
motor house, wJiere lughly volatile hydrocarbons of the petrol 
type are permitted to vaporise. It takes much less of the 
vapour of petrol, for example, than of acetylene in the air of 
a room to bring the mixture to what is known as the lo wet 
explosive limit ; it is interesting to note, however, that 
acetylene may be safely “ carburetted in a properly con- 
structed apparatus. 

On account of this explosive property of the gas, acetylene 
lias been designated dangerous ; much blame has been attached 
to this most useful adjunct to the car, and if the writer may 
be excused in saying it, the blame, as a rule, should be on 
the shoulders of the workman, not on his tools. Given a good 
generator, not a flimsy soldered contraption, and good quality 
carbide, the motorist should have no trouble whatsoever 
from what have been termed “ mysterious acetylene gas 
explosions. ’ ' Should an explosion occur there is nothing 
whatever mysterious about it. 

The careful reader will have noted two very interesting- 
letters on this subject in The Autocar for April 22nd, 1911. 
In reply to a mysterious happening,’' Messrs Charles Bing- 
ham make the following pertinent statements, which are well 
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worth quoting : ‘'If your readers take the most reasonable 
precautions, tlieyr may rest assured that they have much less 
to fear from explosions from acetylene than from the petrol 
they use on their cars." 

“It is estimated that at the present time there are con- 
siderably more than a million motor car and bicycle lamps 
in use in this countr}^ burning acetylene gas. and the accidents 
with them have been marvellously few. In only two cases, so 
far as newspaper records go, have these explosions caused 
the slightest injury." 

Precautions for Safety. 

The writer has had many years’ experience with this 
type of illuminant both for indoor and car work, and can fully 
substantiate the remarks of Messrs. Bingham, One un- 
pleasant experience, however, was due to the false economy 
of purchasing an ill-made generator of foreign origin. Taking 
ail things into consideration, tlie marv^el is that accidents are 
not mox*e frequent on account of the wilful carelessness of 
some people. 

Take, for example, the condition of affairs in a garage 
the air of which may be w'ell impregnated with hydrocarbon 
(petrol) vapour ; imagine for a moment the acetylene generator 
on a car in the garage leaking even only very slightly. Acety- 
lene along with the petrol vapour and air give as happy an 
explosive mixture as one could well imagine. Fh'csumiug even 
that no naked light be brought into the house, the mere 
di*opping of a shifting key on the concrete floor may 
produce spark enough to ignite the mixture, or the scuB'iing 
of an iron-tipped heel along a stone floor may produce a 
similar effect. 

Acetylene possesses a distinctive odour, and in this lie.s 
one of its safe points. The motorist, however, must be in full 
possession of the olfactory sense in order to detect the gas. 
It is w^ell known that continuous work amidst odoriferous 
surroundings is apt to dull this sense, so that there is a possi- 
bility that an acetylene leak may be overlooked if one is in 
the habit of working in an atmosphere of petrol vapour. The. 
remedy is, of course, to pay particular attention to the ven- 
tilation of the motor house ; one ventilator above is not 
suffleient. A constant circulation of air should be maintained 
from the floor upwards, as the vapour of acetylene and petrol 
lies low. 

Acetylene forms chemical compounds with many elements, 
the most important of which is that in combination with 
copper. This is readily demonstrated by a simple laboratory 
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experiment. If the gas be passed through a strong solution 
of copper sulphate made alkaline with ammonia, copp^er 
acetylide is formed. The gas after passing for a time forms a 
dark brown precipitate, which is collected on iilter paper and 
dried ^'ery carefull}?’. This is necessary, as copper acetylene 
is a most explosive compound ; the slightest concussion is 
quite suiticient to cause its dissolution. In this expei'iment 
we have everything at its best for the formation of acet^dide. 
When the gas passes from a generator through copper tubing 
to the head lamps everything is at its worst ior the formation 
of the compound. 

To quote again from the aforementioned letters : “A 
ci-ackie has been produced through acetylide forming in the 
tubes — it is an exaggeration to call those crackles an explosion. 
By this time everyone should know that copper tubing should 
not Vje used for acetylene, as The Autocar has more than once 
pointed out. But even if copper tubes be used, the forma- 
tion of acetylide is so extremeb; small that the danger from it 
is far more remote than from the escape of a few drops 
of petrol/' 

The question of the reaction of acetylene on copper is, 
needless to say, of the utmost importance, for though there 
is practically no danger in the use of copper tubing for the 
conveyance of the gas to the head lights, it is as welTto be 
on the safe side, and make use of brass or protected rubber 
tubing. 

Much time and labour have been spent by various scientists 
in an endeavour to settle the matter delinxtely, but unfortii- 
nately the results have proved extremely unsatisfactory and 
contradictory. 

Gardes, for example, exjxosed acetylene for ten months 
under a pressure of nine or ten atmospheres in vessels made 
of copper and various alloys ; he found that the metals and 
alloys which resisted oxidation in air resisted the attack of 
the gas best, that the more corrodible metals and alloys were 
acted on siiperticially, and that even then no explosive com- 
pound was formed. 

Further, if acetylene contained ammonia as an impurity * 
there was distinct corrosion, due to the presence of the 
ammonia, not to the acet^dene. Grittner, on the other hand, 
states that an explosive compound may be formed after a 
long space of time if acetylene be in contact with copper and 
its alloys — brass, for example. Experience has shown, how- 
ever, that brass is practically unaffected, and may be used with 
perfect safety under ordinary conditions. At high tempera- 
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tiires condensation occurs betweeii the gas and copper and 
its alloys, but. no explosive is formed. 

If a lighted taper be plunged into a vessel full of acetylene 
the taper is extmgnished---the gas is inert — as inert as carbide, 
for instance, the only precaution for the keeping of which is 
to have the container water and air-tight. Carbide in proper 
drums has been recovered from debris of a lire after having 
been subjected to intense heat and the attentions of the fire- 
men’s hose, and found to be in perfect condition. 

Generation AND Use OF Acetylene, 

The question of generators does not enter into the scope 
of this article. We are fortunate in having a good selection 
of thoroughly reliable well-made tools, which iroin time to 
time are described in the columns of The Aiitocav. The main 
point to be observed is that the purchase should be made 
from a firm who have a reputation to maintain. 

In the chemical process known as “generation” there 
is a considerable quantity of heat developed. This heat is 
of importance, for the reassn that excessive temperature 
inside the generator is detrimental not only to the flow of 
gas, but to the quality of gas generated. The motoxist has, 
as a rule, to deal with small generators used occasionally and 
for brief periods, so that undue development of heat is not 
common. 

According to Lewes, acetylene starts to “polymerise” 
at a temperature of 600° C., and is converted into other hydro- 
carbons having the same percentage composition, but con- 
taining more atoms of carbon and liy^drogen in their molecules. 
Benzene (C6H6) is an example of a substance formed thus. 
Presuming the intenial tempemture of a generator reached 
sucha point that polymerisation did occur, this would be 
manifest from the flame, and for this reason. 

Manufacturers in their construction of burners have to 
take into consideration various data,— the density or specific 
gravity of the gas, for instance. The burner v/hich is suitable 
for coal gas will not do for acetylene, and vice versa. Acetylene 
requires a definite amount of oxygen (or air) for its complete 
and successful combustion, and it is found that two parts by 
volume of acetylene require five parts by volume of oxygen in 
order to fulfil these conditions. If benzene be formed, how- 
ever, we know that this latter gas takes much more oxygen 
for burning than does acetylene— three times as much, as a 
matter of fact— and thus the resultant flame will become smoky 
and dirty just in propoiTion to the amount of benzene present. 


THE CHEMISTRY OF {500 coiU:) 

Proof of the con varsicm of acetylene into benzene is aLso 
oVjtained from the appearance of the sludge or spent carbide, 
which \vill be. unduly dark in colour, and possessed of a dis~ 
tinctly taany sniell. The dark colouration of the sludge is 
most commonly due, bowe\'er, to excess of carbon in tlje 
carbide or impiirities of various types. 

Acetylene is an endothennic substance, and is thus licibie 
to decompose into its eiemeiits should op>portimity arise. This 
occurs at a temperature of 780° or if the pressure under which 
the gas is stored exceeds 30 lbs. to the square inch. This 
peculiarity of the gas has possibly given rise to the prevalent 
belief in some quarters tha:t acetylene is apt to explode spon^ 
taneouslyd Acetylene never does anything of the kind, 'Even 
supposing the gas were stored under the pressure nientioiied 
(which is not the least likely, so far as the motorist is con- 
cerned), and disassociation of its elements should occur, it 
would require a spark or a shock of the natiu'e of a. fail to the 
vessel before an explosion could happen, and this in the coin- 
piete ab.sence of any air whatsoe\x^r. 

Calcium carbide at its best is never absolutely free from 
impurities ; it contains substances, some of which evoh’c gas 
on treatment with water. Other impurities are of sucl'i a 
nature tiiat the gas evolved from crude carbide has to undergo 
a very thorough system of cleansing and purification before 
its use is possible indoors. Further, in a badly designed 
generator we may have additional impurities added to the 
acetylene, the method of an^oiding whicli is obvious. 

The main impurities to be found in carbide, may be classed 
under four heads — substances containing sulphur, phosplioriis, 
silicon, and ammonia, the phosphorous compounds being par- 
ticularly objectionable, a.s they in turn give rise to phosphoric 
acid and phosphoric anhydride ; the suipiiiir compounds give 
rise to sulphuric anhydrides and their acids. From a health 
point of view these latter are dangerous, and must be removed 
by cleansing the gas before burning in a room. 

The motorist, howevei*, need not trouble himself on this 
point, as his use of acetylene is confined to the open air. Care 
must be taken to avoid the passage of dust through the tubes 
to the burners, and thus we usually find an arrangement by 
which the gas is made dust-free b}' passing it through a con- 
tainer packed with cotton wool. 

As an example of how accidents might occur, the follow- 
ing case may be mentioned : A friend purchased a second- 
hand car, 1906 make, completely outfitted with side and tail 
lamps, head lights, generator, etc. On using the acetylene out- 
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fit for the first time the owner noted that there was a palpable 
escape of gas, and that one head light burned very much better 
and brighter than the other. The generator was carefully 
examined ; it was of first-class consti-uction, and no fault 
was found. 

On this type of car, however, there were two flanges of 
wood running along the sides of the bonnet, and these had 
been made use of to run two lengths of copper tubing for 
the passage of the gas to the lamps, which tubing emerged 
from each side of the radiator, and was then connected up 
to the lamps by rubber tubing. 

The copper tubes had been fastened to the woodwork 
in a most unworkmanlike manner by means of copper staples, 
the tubing itself being unprotected by cloth or rubber. The 
result was that the staples on one side of the bonnet had 
actually lessened the lumen of the tube by more than a half. 
No wonder the head lights varied in their light-giving power. 
Further, at the point where both tubes left the radiator it 
was found that the rubbing of the metal on the tube had 
resulted in the chafing of the tube to such an extent that 
the atmosphere round the car was redolent of acetylene. 

This method of fitting up an acetylene outfit was as 
gross an example of carelessness and ignorance as could well 
be imagined, and it was fortunate that the new owner of the 
car discovered in time where the actual cause of the trouble lay. 

This case might quite easily have formed the prologue 
to a "mysterious explosion.” 

In conclusion, the writer begs to acknowledge his in- 
debtedness for frequent reference to that most excellent work, 
" Acetylene,” by the late Mr. F. H. Leeds and Mr. Atkinson 
Butterfield. . 
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J ACK slipping wlien changing 

wheels 2-4 

— too long 300 

Jacks, Tilt* choice of 299, 483 

Jacking up low axles 452 

Jet, Carburetter, choked, ob- 
struction out of line of vision 120 

Racing engine to clear . . 121 

Jets carburetter. Choked 119 

Cleaning ^ 118 

Joints, exhaust, blowing, A cause 

of 22 

— steering, Care of 159 

r- Encasing 158 

— Water , 59 

ITERBSTONE, Driving close 

up to, damage to tyre 200, 338 

Klaxon horn adjustment 477 

gleaning commutator . , 478 


INDEX* — [coiiUnued.) 


No. 

lvni^?ht engines, Interiml ctloan- 
jng: of ... .... * . . . ..... . . 40 

MiHiiriuj? of 117 

Knock caused by loose magneto SI 

— Mystfu'ious 33, SI 

Knocks, engine, Locating 34 

Knocking and overheating . . . . 28 

results after titting new oar- 
biiretter 130 

L AMP'BR-ICIvKT, Fixing, to 

frame member 283 

Lamp glasses. Cracking of 274 

— oil til) 280 

— Tail, glass broken 277 

Lamps, acetylene burners. White 

lead and 284 

— acetylene, Care of ... ... . . , . 2(56 

cleaning generators .... 267 

— — Repair of 2 82 

tubing ................ 271 

— back, Covers for ....... — 273 

— biMS!-, Cleaning ............ 279 

— - — Corrosion of . . . ^ .... .... 285 

— Electric, brealving of filaments 278 
— head. Acetylene, with 
separate generators, extra 
length of tubing to facilitate 
night repairs ............ 196 

Mangin mirror, and tlieir 

burners 276 

— • oil, Extiiiguishing ..... .... 281 
— paraflin. Lighting, when wind 

is blowing 4S4 

— ^ Side, .out, arid head lamps 

alight facilitate nightdriving 341 
— ■ Tail, how to keep alight .... 272 

Where to carry, when not 

in use ^ , . . . 274 
Laying car up for winter . , . . 443-445 
Leakage, Accuniuiator 248 

— tiller caps, of petrol tanks in 

pressure “fed systems ...... 232 

— of petrol, lamp dangers and 352 
Leakages, tyre, Mysterious .... 195 

Leaking of petrol cans in hot 

weather ................ 234 

— petrol tank, utility of rubber 

tubing ..... . . ........... 245 

Leaky back axles 143 

— gear boxes, Cure for ........ 142 

— honeycomb radiators .... 69-71 

— hubs 50 

— induction pipes 32 

— valve caps ...... ... .... . . . 19 

Leather, clutch. How to cut a . . 133 
— clutches, Fierce, temporary 

reniedy 135 

-Treatment of ...... 134 

— enamelled. Cleaning 320 

Lengtheriing valve steins 15 

Lens of lamps, desirability of 

being easily 1 ‘emovGd 274 

Level of petrol in jet. Testing . , 123 
Light, Obtaining, without matches 460 
Longuemare carburetter, old 

type, X m pro v\ ng an 131 


, No. 

Loo.se starting handles ........ 35 

— whecds 228 

Loss of compression, causes .... 6 

power, contributory causes 358 

— r- Mysterious, caused by 

brake disarrangement .... 150 
Low axles, Jacking up ...... , . 452 

— speeds, Erratic running of 

engines at 26 

Lubricant for springs 51 

Lubrication, Notes on .... 402, 403 
Lubricators, grease, Care of ... . 47 

— — Covers for 49 

Leaky 48 

— of brakeshafts, clutehsliafts, 

Necessity for 53 

— \Vant of, and squeaks ...... 51 

T^AGNETO contact breaker 
spring. Broken, Temporary 
reimir ....... . . . . . , . . .. . . 80 

— points, ascertaining when 

they separate . . . . . . . ; . . . , 89 

— coupling replacmg correctly 90 

fatigue 99 

•—insulation of, care when 

washing car 86 

Loose 81 

— Stilf t)ell crank lever of, causes * . 

inistiring 85 

— timing on Talbot cars ...... 93 

— — tips ........ 82, 439 

— tips ... ... 95 

— Trouble caused by sluggish 

action of rocldug lever , , . , 94 

Magnetos Protecting 92 

setting low-tension contact 
points ... . 88 

— Undesirability of tampering 

with 91 

Mangin mirror lamps and their 

burners 276 

Mat, Ordinary door, for lessening 

vibration 334 

Meshing bevels 428 

Mica windows, Gleaning ...... 326 

Michelin detachable rim clamps. 

Removing ' 197 

Mirrors, Driving 263 

Misfiring caused by incorrect 
setting of sparking plug 
I)oints ........ ... . V . . . , . 115 

cjtilf bell crank lever of 

magneto ... 85 

■— on sleeve valve engines .... 117 
Motor house, Overhauling car in 

one’s own ... ....... ... . . . 418 

— houses in frosty weather .... 417 

— — hot weather 412 

Alotorist s’ ailments 375 

Mud from town roads 319 

Mudguard improvement 490 

Mudguards, Front 313 

Multi-disc clutches ... 13,8, 139 

Multi-point ignition with single- 

pole plugs . Ill 
Mysterious knocks 33 


INDEX-— (co'w/m lied , ) 


No. 

N FAV car AVhat to ilD wltlva 

Newspapers tricked in cloth - 
inar to keep dry ........ Sd i 

Night driTing, how to see well . . 341 
Noiso caused by brakework .... 1 4o 

Noises, body, Mystorions ...... 310 

Number “plate. How to make a 

cheap and good .......... 4S1 

Nxit, Sticking, iise of paraffin , . 290 
— stnbborn, Removing ..... . 464 

Nats and bolts, Tightemog .... 289 

heat expansion ...... . , 25 

— loosening, on new ears .... 469 
— tightening, Necessity for ear© 

In 465 

O IL and grease, Chemistry of 497 
drum.. How to serve an 495 

— force pnmps 54 

— holes free from dirt. Keeping 53 
— in engine, Periodical changing 56 
— instead of petrol for starting 

diffieiiit engines .......... 44 

— lamp tip ............ 280 

— lamps, Kxtingmshing ...... 2S1 

— one brand of, Keeping to .... 58 

— on tyres, He-stnictive effect of 208 
— tanks, howto fill quickly .... 492 

Outer cover, Burst, temporary 

repair .191 

spare. Choice of the .... 193 

— covers. Cleaning out, before 

replacing tube 190, 194 

— ' — Surface cuts in ........ 176 

two old ones combined 

into one .... .... 177, 199 

Over gearing ........... 141 

Overhauling, Amateur 418 

— Before sending ear to garage 
for, take off accessories, 
tools, and spare parts .... 305 
— car in one’s own motor house 

418-435 

Overheated engine bearings .... 38 

Overheating and knocking .... 28 

— caused by dirty platina on 
magneto contact breakin' . . 98 

Overloading chassis . . . , 446 

Oxygen method of cleaning away 

carbon deposit in engines . . 39 

P ACKING for water pumps . . 65 

Panel shield for back of front 

seats 308 

Paraffin for removing obstinate 

nuts 290 

' — lamps. Lighting ........ 484 

Patches, solutioned. How to re- 
move from inner tubes .... 181 

Paving, tar. Recipe for making 459 
Pencil, Blite, in tyre repair ontttt 214 
Petrol can and footstool combined 235 

— Engine starved of 233 

— gauge. Cheap 236 

— Ignited, How to extinguish . . 414 
— injections for starting diffi- 
cult engines. Oil instead of . , 44 


l*etrol leakage at night, lamp 

dangers 352 

' — levels. Testing 123 

— pipe breakages 247 

— Priming witli 46 

— spares. Carrying .......... 235 

— tank. Leaking ..... — . . . . 245 

— — nearly empty causes bad 

climbing 122, 231, 476 

— tanks and systems in new 

cars 405, 406 

Repairing 246 

— tins in hot weather 234 

— Water in 237, 488 

Piston rings. Fitting ........ 1, 2, 3 

— — turning. To prevent .... 5 

Pits, Inspection 415, 416 

Platinum points, Dirty, of mag- 
neto contact breaker cause 
overheating 98 

Pliers 298 

Plug, sparking, Cut-out . ,107 

— — joint 106 

— — test brackets lOH 

Plugs, Single-pole, multi point 

ignition with ... . , . . Ill 

— Simrking, holders llo 

— — of spare ignition system 113 

Periodical examination of 109 

— — - points 105 

■ To prevent fouling of 114 

Pole-find ng and eonneetions . . 300 
Power, IjOss of, contributory 

causes ... 358 

Ih’essure feed, Exlnuust, trouble 238 

— tanks. Protecting 239 

Pressure gauges of: tyre pnmps . . 265 
— ^ How to obtain, when i»ninp is 

inoperative 240 

Pressures, Tyre 212 

I^roteeting terminals 251 

Pulleys, grooved, Fan belts for 73 

Pump, oil, Force 51 

Pumi)s, Tyre ........ 173, 215, 265 

washers 215 

— Water, frozen 67 

■ Packing for 65 

PunctimHl floats 126 

Puncture, false alarm caused by 

faulty valve 198 

R adiator overflow pipe .... 63 

— Removing water from, 
when no drain tap is fitted 60 

— Steaming at the 78 

— Temporary 72 

— vent pipes. Choked 62 

Radiators, fouling, Kind of water 

to prevent 76 

— fur deposit, Removing .... 79 

— honeycomb, Leaking .... 69-71 

— Steam pressure in 61 

Rain, Keeping glass screens clear 328 

— spots on varnish 324 

— stains on bonnet 325 

■Rattle caused by loo.ye starting 

handle 35 




No.. ' 

Kattlins bonnets. To stop . . . . . . 315 

— doors. To stop . . . .... . , ... 306 

noises, Stopping ..... ... lo6, 457 

Recharging accumnlators . . 385*395 
— diiSerent methods and 

their cost ...... 385, 386 

Reflection of lamps over over- 
taking ears in driving mirror 263 
Removing broken screw 24 

— * engine from frame 42 

Repairing car at garage, take off 
accessories, tools, and spare 
parts before sending ear .. 305 
Retainer, Bonnet ... . . . , ; . . . . 316 
Reverse gear, Engaging the . . 371 

Rim clamTJS, Michelin detach- 
able, Removing . ......... 197 

— Driving on the 345 

Kims, Care of . 202 

Rust in .................. 203 

Rings, piston, Fitting 1,2, 3 

— • turning, To prevent .... 5 

Riveting .......... . ....... . . 294 

Rivets of leather clutches . ..... 132 

Roads, town, Mud from 319 

Rocking lever of magneto, Slng- 
gish working of, causes mis- 

liring 94 

Rod, Straightening a 293 

Rope used as temporary tyre . . 180 

— Utility of, on car , 449 

Route marking. Method of .. .. 482 
Rubber, Preservation of ...... 207 

— tubing, Utility of, in case of 

leaking petrol tank ’245 

Rubbing tyres 211 

Rndge -Whitworth detachable 

w^ire wheel tip 222 

Rug tip for the cold weather . . 487 
Ruiming, Erratic, of engines at 
low speeds .............. 26 

Rust.. 496 

— in rims . ^ . . 203 

S AFETY spark gap, Using the 87 

Screens and scuttles for back 

seats. Fitting . 311 

— Glass driving, keeping clear 

in wet weather 329 

wind, Width of 312 

Screw, broken. Removing 24 

— stiff. Starting ............ 303 

Screws, awkwardly placed, 

Tightening . . . . ........ . . 466 

Scuttles to front seats, side por- 
tion fixed to side door .... 489 

Sector teeth of steering gear. Re- 
pair to worn 160 

Security holt heads, Creased .... 187 

Worn ... 188 

— — nuts. Periodical attention 361 

— holts 185 

— — Bent ..... 186 

close to valve .......... 189 

Seeing well at night 341 

Setting low-tension contact 

points on magnetos ... . . , 88 


No. 

Shaft alignment. Testing ...... 434 

Shield, Panel, for back of front 

seats 308 

Shock absorber 475 

Shorting, Internal, of accumu- 
lators 249 

Shrinkage of road wheels 218 

Side oiirtain. Single 314 

— lamps out and bead lamps 

alight facilitate night driving 341 
Sideslip, its cause and prevention 342 

— on ice-bound hills, To avoid 343 
Silencer, Loose baffle plate in 

causes knock 33 

Silencers, Choked ... .. 23 

Skilful driving ? What is 337 

Sleeve valve engines, Misilring 

in 117 

Slide valve engines .......... 40 

Slipping clutches 136 

— - the clutch when liill-climbing 351 

Smell from cars 55 

Snips, Tin ... 297 

Soldering bit, Using the ...... 453 

— cast-iron 479 

Spanner too large, how to over- 
come difflculty .......... 304 

— Using the .. 287 

Spanners, Box, and sparking 

pings 288 

Spare coats, Carrying 264 

— parts carried on car. Suggested 

addition to ....... . ...... 382 

How to carry 301 

— tyres, Carriage of 327 

— - \vheels, two, The economy of 221 
Spark gap, Incorrect, causes mis- 
firing 115 

Sparking plug cut-out ........ 107 

— holders 110 

joint ................. . 106 

points 105 

— — test bracket ............ 108 

— plugs, Box spanners and .... 288 

-of spare ignition system . . 113 

Periodical examination of 100 

To prevent fouling of .... 114 

Sparks, Two Bimultaneous, in a 

cylinder (three plugs) .... 112 

Spectacles in wet weather, how 

to keep dry .............. 363 

Split i)in, Straightening a ..... . 467 

Spokes, loose. Water admitted 

through 204 

Spoking back wheels, Danger of 362 
Spring, Contact breaker of mag- 
neto, broken, temporary re- 
pair 80 

— washers. The u.S6 of 470 

Springs, car, squeaking. How to 

cure 330 

— Lubricant for ........... . 52 

valve. Fitting 11 

Sflueaking car springs. Curing . . 330 
Squeaky brakes, Curing ...... 148 

Squeaks, Locating 51 

Stains, tar, Removing . 323 


INDEX— {ct? ntinuccL) 


No. 

Starting’ engine, the right and the 

wrong way 33G 

liow to avoid undue 

“ racing “ 355 

— engines, difiicnlties and lunts 

43*40 

— handle, Loose 35 

liow to keep it clean .... 473 

— handle'Shaft, Ilepalr to broken 384 

— on the switch 350 

— Safe, of kicking engines .... 354 

Steaming at the radiator ...... 78 

Steam pressures in radiators. ... 61 

Stud holes. Tapping 480 

Steel, silver, Lengths of, carried 

on car with spare^s 382 

Steel -studded outer cover. Tem- 
porary repair 174 

Studded tyres with leather treads. 

Mounting 213 

Steep hills, Descending 34S 

Steering, Difficult, when front 
wheels arc fitted with square 
tread tyres 172 

— gear failures and repahs, 

100, 161, 383 

■— joints, Care of 159 

Encasing 158 

— rod failing, To prevent .... 104 

— Stiff, caused by incorrect 

lubrication 150, 157 

< — with broken gear 102 

Stems, valve. Lengthening .... 15 

— - — Sticking 14 

Stepney wheel, fitting siiigle- 

handeci 227 

Up 220 

Sticking valve Btciris 14 

Slilf screw, Starting a 303 

Stones freshly laid, Driving 

over 339 

Stoppages, engine, Diagnosing 

causes of 357 

Storing accumulators 253 

Strainer geiuze, Area of 242 

The necessity for flue .... 243 

— water, An easily made 77 

Strainers, Petrol and oil, -widened 

lower end 241 

caps for spouts 244 

Studs, broken. Removing 402 

— Fitting or removing 461 

Sulphating of accumulators. How 

to remedy 249 

Switch, Starting on the 356 

Swivel axle and ball race, Broken 163 
Synchronising device, Ignition . . 83 

'F'ABLE, Collapsable, and wind- 
shield combined for back 

seats 328 

Tail lamp, glass broken 277 

— lamps. Covers for 273 

going out 272 

Where to carry, when not 

in use : 275 

Talbot cars, Magneto timing on 93 


Tank, petrol. Leaking .... . . . . 245 

pressure without a pump 240 

— ■ — ■ scat cushion bearing on 

vent hole, starves engine . . 233 
Tanks, Petrol and oil, pressure- 

fed systems, leakage at joints 

of flller caps ............ 232 

pressure feed. Protecting 239 

— - — Repairing 246 

Tap, broken, Removing ...... 46 ;j 

Taps shakitig on and off ..... . 451 

Talipots, valve, Adjustment of 17 
Tapping, engine. Mysterious . . 353 

— stud holes 4So 

Tar, Driving over 340 

— paving. Recipe for making , . 459 

— stains. Removing 323 

Temperatures, high. Warping of 

valves at ................ R] 

Tension rods, Back axle 45S 

Terminal, Easily made I02 

— wires, Tightening lOO 

Terminals, Cleaning" 259 

— Flex . .. 101 

— Protecting . 251 

— Varnish for, to prevent short 

circuits 104 

'resting compression correctly . . 7, 8 
Throttle and ignition levers, 

correct positions for starting 397 

Throttles, Worn 487 

'righteiiing battery and coil ter- 
minal wires lOO 

Timing, Magneto, on Talbot cars 93 

— magnetos, Tii)s on 82 

— of ignition and valves. Verify- 

ing French flywheel marks 20 

Tin snips 297 

Tool carrier, A simple 302 

Tools and spare parts. How to 

carry 301 

Touring, Methtjd of route mark- 
ing before starting ..482 

Town roads, Mud from 319 

Tube, Inner accidents to 183, 184 

Mysterious nipping or 

bursting of 183 

repair, sliortening time 

occupied 182 

protector. Makeshift .... 171 

Tubes, inner, Care in storing, 

when not in use 2X9 

Carrying spare 220 

— How to remove solutioned • 

patches from 181 

Turning of piston rings, To pre- 
vent 5 

■(’uning up a car 436-442 

Tyre brushes 194 

— > burst cover, fitting gaiter . . 192 

— Care of the 200 

— fitting. Dummy valves for , . 175 
- — for spare wheel. Choice of the 193 
— intlatlon pressures ........ 212 

— leakages. Mysterious ...... 195 

— pressures in hot weather .... 493 

— pump washers , * , 215 


\HDEyir-{continncd,) 


tyx'e’^ptimps 173, 215, 265 

piiBCtured and not spare 
available, how to overcome 
the difficulty 180 

— repair, Temporary » to steel- 

studded outer cover 174 

— repairs at night, To facilitate 196 

— Temporary repair to burst 

cover 191 

— troubles, Ho\v to mmimise . . 178 

— ~ valve and bolt nuts, Atten- 
tion to 361 

— — caps, beaky IBS, 169 

— “ — Makeshift 167 

— ■ — Faulty, causes false alarm 

of puncture 198 

— valves in wire wheels , ..... 165 

— — Leaky ................ 166 

— wear and careful use of brakes 209 
” Careful driving and .... 344 

— * •— Testing road wheel align- 
ment to save 217 

Tyres^ Care of, in winter 201 

It fleet of oii or grease on .... 208 

— larger, Fitting 179 

— on new ears 407 

— necessity for cleaning out 

outer covers before replacing 

tube 190, 194 

- — outer covers, Surface cuts in, 

treatment 176 

— - — — twm in one ...... 177, 199 

— • Periodical examination of 210, 211 

— .Rubbing .211 

™ against kerbstone ...... 200 

— spare, Carriage of ........ 327 

— Necessity for “ airing . 170 
— ~ Square tread, cflect oii steer - 

ing when titted to front 

wbeels 172 

' — Storing 207 

— Studded, with leatber treads, 

mounting.. 213 

— The chemistry of 499 

I TNBxlLANCKB clufches . . . . 137 
^ Undershieids, Draining . . 335 

Unions, Carburetter 124 

Unvarnished grey bodies, Clean- 
ing ..... . 322 

V alve adjustments o 

— and ignition timing. 
Verifying French flywdieel 

marks.:.,. 20 

— caps, Leaky 19 

Removing 18 

— exhaust, Repair to broken . . 381 

— ■ grinding 9-13 

— - — Absence of compression 

after. 12 

keeping parts in order . . 13 

opening, Testing, to obtain 

efficient engine 440 

— removing 10 

— springs. Fitting 11 

— stems, Lengthening ........ 15 


Valve biem.s, Sticking . , ..... . 14 

— tappet adliistnieiit . . , , . . . . 17 

— tyre, cap, Alakeshift 167 

Dummy, for tyre titling 175 

of X)uncture ids 

leaky caps .......... 168, 169 

Valves, air. Automatic 129 

— Extra air, hand-controlled 127, 128 

— Tyre, in wire wheels ........ 165 

Leaky ....... .... . 166 

— warping at high temperatures 16 
Varnish and bright parts, Pi*o- 

tectmg 332 

' for terminals to prevent 
short-circuiting ....... . . . 104 

Varnished, newly, car, WasTiing a 317 
Vaxmishing, After 333 

Vent hole of petrol tank, Seat 
enshiou ])earing ui)on, causes 
engine to be Btarved ...... 233 

Ventilation of motor houses . . 444 
Vent pii)CB, radiator, Choked . . 62 

Vibration, Ordinary door-mats 

for lessening 331 

W ARM, Keeping, in an <jpen 

car 373, 374 

Warming front seats by utilising 

heat from engine ..450 

Warping of valves at high tem- 
peratures . 16 

Washers, Asbestos 471 

— cylinder, Making 41 

— Spring 470 

Washing a newly varnished car 317 
— car, care of magneto ...... 86 

— the car 318, 321 

— unvarnished grey bodies .... 322 

Water admitted through loose 

spokes 204 

— for radiators, the right kind 

to use — 76 

— - from petrol tanks, Eemoving 48S 

radiators, Removing, when 

no drain tap is fitted ...... 60 

— - in petrol 237 

— jackets, cracked. Repairing 64, 485 

Frozen 66 

— joints .................... 59 

— pipes breaking at cyliuder 

tops 68 

pumps. Frozen 67 

Packing for ....... — . . 6,5 

— strainer, Easily made ...... 77 

— The chemistry of, and its 

relation to the car 498 

Weather, Cold, A rug tip , 486 

— hot. Motor houses in 412 

— Petrol tins in 234 

— Tyre iiressures in 493 

— W^et, keeping dry in com- 
pletely open car with help of 

newspapers 364 

Weighing a car ............. . 472 

Whee extractor, home-made- 

Using a 230 

— Stepney, Fitting single-handed 227 




No. 

Wheel, St op»ey tip 226 

— Detachable, tip 222 

Wheels, back, .Dangrcr of spokiupr 662 

— datachable, Bangrer of jack 

slipping when changing .... 22-1 

Biiumiy htib for garage 

use to facilitate tyre changing 225 
rusting on. How to prevent 223 

— fixed, Remoying 229, 230 

— Loose 228 

■— on new cars iOS, 409 

— Road, testing alignment .... 217 

— spare, The economy of two . . 221 

— Wooden, out of truth 216 

— Shrinkage of .......... 218 


No 

White lead and acetylene lamp 

burners 284 

Width of wind-screens 3X2 

Wind (leliectors to front doors . . 439 
Wind-screens, Glass, keeping 

clear in wet weather ...... 328 

Wind-shield and table combined 

for back seats 323 

W^inler, Care of tyres in 201 

— driving, keeping warm in an 

open car 373, 371 

— Laying up a car for the . . 143-445 

Wire wheels, Tyre valves in .... 165 
Wolseley valve caps, Remov- 
ing 18 
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The extremely difficult course and arduous 
conditions made this trial the most severe 
ever held 1 9 of the highest and steepest 
Alpine passes, with stiif gradients many miles 
long, often as steep as 30%, had to be 
climbed. In speed the N.S.U, outdistanced 
cars of equal and higher power, and what 
better proof of its efficiency and reliability 
could be desired than the fact that it did the 
whole ioumey successfully ? 

Why not try the N.S.U. 

1912 MODELS. 

10 h p. Two Cyclinder. 10 h.p. Four Cylinder. 
14 h.p Four Cylinder* 18 h.p. Four Cylinder. 
20 h.p. Four Cylinder. 24 h.p. Four Cylinder, 


THE N.S.U. MOTOR CO. LIMITED, 
Offices & Showrooms—lSS, Ot. Portland St. London, W, 
Goods and Repairs— 83“86, Bolsover St., London, W, 




It had to be a mighty good car to get 

through the Austrian Alpine Trial of 1912 
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The ONE Top-coat that satisfies 
every Motoring need, combining 

^ reliable 

We ATHERP ROO F for rainy 
days; a LIGHT DUST-COAT for 
5^ dusty days; and a WARM 
OVERCOAT for cold winds. 

'The BURBERkY 
is the! most 
comfortabie, protec- 
tive and lightweight 
weatherproof in the 
world. It keeps its 
wearer dry in the 
wotst weather, pre- 
vents overheating, 
and is as serviceable 
for general use as 
for motoring. 

combines se- 
curity with airylight- 
tiess and healthful ' 
seif- V e n t i 1 a t i on — 
features that . com- 
bine to make it the 
most perfect coat 
available for niotbr- 
iing in bofe ahd dusty 
;:w;eather;"' ' 

'PttE burberry. 

* although re- 
mar kab 1 e for 
ita air- f r © e d o 

_ forrps an impassable 

The Burberry (w^th Puttee Collar.) ’ eSeftiveT^^laT 

dotWn? \he the’ Motorist 

the injurious 

UVSie^thTwSS/d 2? 

BURBERRYS Bd. Maiesherbes', PARIS; ' 

Basingstoke; and Appointed Agents in Provincial Towns. 



To eliminate all Carburation 
Troubles fit a . . . 


CARBURETTER. 

Free from complications. The 
most successful of all British 
Carburetters. 

H, M. HOBSON, Ltd., 

29 Vauxhall Bridge Sd., iondou, S.W,, 
and at 16, Pall Mall, S.W. 

^ Telegrams . 

'Assemblage, Lokdon " 
telephones • Victona (i. Lmes* 


The Popular Motor Spirit- 

Best Results for Lowest Price 


STANDARD PETROL 


“The Spirit of the time shall teach me speed.*’ 

, Shakespeare, King John, Act iv.. Scene 2. 

No No No Tr-ool^lo., 

SOLE ENGLISH MANUPACTURER& 

Awarded Silver Medal, Automobile Club Show', Richmond, 1889 
. CAKBUS, for all commercial vehicles, taxicabs, etc. 

LUBRICATING OILS AND GREASES. 
CARLESS CAPEL SL LEONARD, 

Hope Chemical WorKs, and Pharos Oil WorKs, 
HacKney WicK, LONDON. N.E. 

Samples and prices on application. Telegrams: “.Cajrless, Hackney ‘Wide,’ 
Telephone ; Bast 1810 . 





ADVKWTIftKMTRKTfl 


Formerly Works Manager 
to the ’ 

Daimler Motor 0o,; 
Coventry, 


Expert " 

* Advice on all 
Autornobile and 
Motor Boat matters. 


Pro I i tri i Cor^ Itation s 

EEEE OP CHAEGE. 


Telegrams: 

‘‘GAZEUSE, London?’ 


Telephones 7154 Gerrard. 

989 P.6.%im1>led0tt, 



Clutch Lining:, 


Established 15 years — no other Firm have our experience 
and quality* Used on all the underground trains, and motor 
’busses of London. 


GOO sizes, 
or supplied 
in SHEETS 
to cut from. 

Ask fop List. 


Bh® 


':::-BONDEb‘ ' ■ 


brass wipes - 


Far better 
than metai 
or leather, 
GiVes no 
trouble. 


The Herbert Frood Company, Ltd., 

Sovereigrn IVIill% Chapel*-en**ie«Frith« 


Our 8K»ecia.li±ir: 
CYLINDERS BORED. 
COMPRESSION RESTORED.^^ 

Gear Cutting, Grinding and Turning in all its branches. 
WORK GUARANTEED. :: ESTIMATES SUBMITTED. 
Agents and Fitters for “ Polyrhoe ” Carburetters 

BELL & SMART, Ltd., 

48-SO, TOTTENHAM STREET, 

TOTTENHAM COURT ROAD. 

’Phone: 7899 Gerrari LONDON, IV. 


ADTEEIISEMBSTe. 





ABVEnTlfi’RJlKNTS. 


Established 1848. Incorporated 1907. 

MOTOR CAR AGENTS & CARRIAGE BUILDERS 

SHOWROOMS AND OFFICES— 

34, CRAVEN RD., BAYSWATER, W 


and 

Renovations, 


WORKS within 20 yds. of G.W.R. Paddington, 

Telephone: Paddington, 2880. 




I0-.i2 H.P. Pour Cylinder TwOrSeater Model. 


COMPLETE WITH LAMPS AND HORN. 

WITH FOUR SEATER BODY, iNCLUDING LAMPS 
AND HORN. 


j J. KB ELH, Ltd. i 72, New Bofld Street, W. 

LONDON; \ BELSIZE LONDON AGENCY, Ltd., 

I Dean's Yard, Cavendish Square, W. 

EXPORT:— 'A. W. ROSLINOTON, Lloyd's Avenue House, London, E.C. 






J ONES SPEEDOMETERS are geared to the truth, they 
cannot vary. They are constructed on the principle 
of a natural law, unalterable and unvarying. Abso- 
lutely unaffected by temperature changes. Every JONES 
SPEEDOMETER is individually calibrated by expert in- 
strument makers, and their accuracy has been endorsed 
by the highest authorities in this and Foreign countries. 


Put a JONES” or your 
Dash and look truth in 
the face* . . . . . « 


Absolute Accuracy- 

—Best Workmanship— 
Finish. 



AUVKRTISEMENTB. 


Why the 
‘JONES’ 
Tells the 
T r u t h. 


The Only 
Speed ometer 
to pass an 
II.A.C. Test 
and gain a 
»GOLD« J 
MEDAL A 


I^ANY Speedometers depend on a magnet, a hair 
spring, and a gap to pull the indicating hand. 
Magnets loose their strength. Hairsprings like 
mercury, are sensitive to the slightest changes of 
weather. Gaps break the transmission of speed from 
road wheel to indicating hand. The ^Jones’ Speedo- 
meter iS not mads of such unreliable and vacillating, 
iiiatenal. That iswhy it tells the truth. 

The indicating hand on a ‘Jones* Speedometer 
docsn t depend on the varying pull of a magnet, nor 
on ihettuctuating thermometer pull of a hair spring 
nor op, a broken transmission pull; Far be it 1 ’ 

Tt depends on the pull of the wheel on the i^ad* 
The wheel on the road pulls the hand on the dial. 
I his puli IS by a metal- to-metai shaft and gear trans- 
rmssion._ This direct drive keeps the ‘Jones’ hand 
on the Truth. It can never weaken, never vary 
Hiat IS why we say the ‘Jones’ Speedometer is 
“Geared to the Truth.” 


The “LITTLE GIANT 

Wheel Puller 28 /- 


Write for “Jones ” Booklet: — 

MAHRT & Co. 

(London), LTD,, 

98, Clerkenwell Rd., London. E.C, 


Wilhiuickly 
remove the 
most obsti- 
nate wheels 
without risk 
or damage. 
Tln-ea ad- 

jutitments 

for large or 
mail dia- 
meter huba, 
Long and 
short arms 
for wide and 
narrow. 


ABVERTISEMEKTS. 



^IIAS 
IMPULSE ' 
hir^[£PUMP 




every Automobilist 


To inflate your tyres with ease, use the 


ATLAS 


TYeE; 

Tyre inflation becomes a pleasure, 
Your engine does the work , . . . , 
Only pure air enters the tyres . . . . 


On receipt of a visiting card, mentioning this book, we 
will despatch the pump complete as shown, on three days 
free'jtrial. If satisfied, forward a che(i»e for j^,4 *3s. That is all. 

The Atlas Hon-Puncture inner ease Syndicate, Ld., 
124, High Street, Kensington, London, W. 


Consult . . . 

The Motorists^ Advisory Agency, 
12-14, Beak St., Regent Street, 
London, W. 

on the purchase of your New or 
Second-Hand Car of any make. 

Your old car taken in part 
exchange. 


Td,— 1499 Central. 

I 1025 » 


Telegrains — 
Cruising, London, 





AWEETISEMKKTS. 


Car Purchase 


1i This MOST IMPORTANT matter has been 
OUT Special studp /or XBARS* We recognise 
our CLIENTS’ individual requirements, and 
then A.J^’VIS'E, accordingly, 

*^1 We make a specimUtp of esamming second- 
hand cars. BON’T BUT before having our 
EXPERT REPORT. 

H IT WILL SAVE YOU POUNDS. 

REW CARS SUPPLIED. SECOND-HAND BOUGHT & SOLD. 

UNBIASSED OPINION. INSURANCES ARRANGED . 

ACCESSOBIBS SUPPLIED 

OUR HINTS 8c TIPS are INVALUABLE to the PURCHASER 

J. MILTON RANDELL, LTD., 

Phone — 5602 Mavfair. 199, Piccadilly, W 


Hw LEWIS, LTD., 

122, Gloucester Road, OHALK FARIUI, N.W, 

{Close to L. & N,W.R,, and N.L,R. Staliom), 

CARRIAGE &. MOTOR BODY BUILDERS 


Moderate Charges 


Prompt Delivery 


ALUMINIUM CASTINGS 

(OAN 

OF EVERY DESCRIPTION 

<ASTS 

MADE and repaired. 

CltAM 

On Admiralty and War Office Lists. 

CIank 

ROBERT W. COAN, 

<JSES 

219, GOSWELL ROAD, E.C. 

•Phonea 4879 Central ; 384(5 City. 



Xii. ADVEg-nSKI^ENa’S. 

is Of EVERY DESCRIPTION For MOTOR CARii 
AND ALL OTHER PURPOSES. 

Manulaciiiiaii ty ASHl-EY, ADKINS & Oo.i Bmintree, ESSEX. 


Telephone—*. 

No 10. Braintree 
Telegrames— 
Golding, 

Becking 
.Bmictree, 

aQi:iBiigG a pateni? sa?Bp 
Telephone 847 Brighton, Telegrams “Petrol,” Brighton. 

Mechanical, Electrical 
and Carriage WorK. 

The BRIGHTON & SUSSEX MOTOR & CARRIAGE 
WORKS, LTD., 

Grand Hotel Garage, 1 3a, Cannon Place, Brighton. 

Mercedes Landanlettes 00 Hire. Local Agents for Michelin Tyres, 


Catalogues and 
prices on 
application 


VITA 


aMlMiMW Piir NO OTHER 

^ “J^uet as good.”. 

^ ig^ The “Vita” Sparks EVERY 
Model “La Nouveile.» O/O TIME, and lasts for years. 

All Factors, Garages, or 

J. A. RYLeY, Martineau Street, BIRMINGHAM. 


The Autocar Handbook, 


Tke Standard Handbook of the Motor Car. 


A practical work written by authorities on the care, 
management, and repair of Motor Cars of all types. 


Price 116 Nett. Z. Post 1 19. 

ILIFFE & SONS, Ltd.. 20. Tudor St., LONDON, E.C 

and all Booksellers, 








ABVEaTXSEMEKTS. 



'outu 


THE Leading Motor Car Paper 


For ail the most recent news of 
the motoring world, up-to-date 
information respecting new cars, 
engines, accessories, and all other 
appurtenances of the car, and 
useful hints and tips on the 
driving, care and management 
of motor vehicles. 


Each issue well illustrated 


EVERY FRIDAY 


On Thin Pftiwtr. On Art Paper. 


Of all Newsagents and Booksellers 


Publishers; 

Iliffe &L Sons Ltd., 20, Tudor St., London, E.G 






